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ANOTHER IMPROVEMENT IN STAYBOLTS. 





Mr. J. B. Barnes, Superintendent of Motive Power of the 
Wabash Railroad, has for a long time been at work upon the 
development of a staybolt to meet the difficulties found in 
locomotive boiler practice, which do not appear to have 
been overcome by any attempts thus far made in the im- 
provement of material or in slight changes in the form 
of the ordinary staybolt. He aims to relieve the stay- 
bolts from being strained to the breaking point and 
to provide for all the movements of sheets relative to 
each other in such a way as to leave only the tensile strains 
for the staybolts to carry. He goes a step beyond the ball and 
socket idea in that he provides for movements of the sheets 
toward each other. He uses the ball and socket to give flexi- 
bility, but provides for a movement of the ball away from its 
socket. The construction is such as to permit of application to 
any part of the firebox and to allow of the removal. of the 
bolt itself, in case of repairs, without disturbing the outside 
cup which forms a permanent attachment to the outside sheet. 
Mr. Barnes has in mind the stresses in the sheets as well as the 
staybolts, and he desires to save the expense caused by the 
failures of both. That of renewing a single staybolt he finds 
to vary, all things considered, from 30 cents to $10, depending 
upon the accessibility. His experience appears to show that 
he has a staybolt which will not break, at least the records of 
considerable service fail to show a single one broken. - 

The design is illustrated in the accompanying engravings. © 


The cup is made from bar steel, or it may be drop forged, and 
screwed into the outer sheet. While it is best to have this 
cup exactly radial, or in line with the inside hole, it is not 
imperative that it should be so, as the ball joint under the 
head of the bolt and the taper hole in the base of the cup will 
allow considerable more variation than is required for the ex- 
pansion movements of the sheets. After the cup is screwed 
into the outside sheet the staybolt is entered and screwed into 
the inside sheet by means of the square socket tool. A halding- 
on bar is used on the head of the bolt, while the firebox end is 
being headed over. The taper plug is then inserted and not 
only prevents leakage that may escape past the ball joint but 
tends to spread the cup in the outer sheet and insure a steam 
tight and rigid joint between the cup and the sheet. If, from 
any cause it is necessary to remove the bolt, the plug can be 
screwed out, the inside end of the staybolt chipped or drilled 
and the bolt removed, leaving the cup intact in the outer sheet. 
These bolts can be made flush with the outside sheet and be 
placed behind brackets, expansion plates, air pumps and other 
inaccessible places. 

Ordinarily the custom with the common form of staybolt to 
offset its weaknesses is to use from 75 to 250 extra bolts to each 
boiler, these bolts being reinforcements to the ones equally 
spaced and located at the ends, top corners and back end of 
the firebox. With the bolt shown no reinforcement is necessary, 
as no provision is made for proken bolts. Using this désign also 
for radial stays insures the free movement of the crown sheet 
without cramping the stays or cracking the flue sheet. With 
the use of this bolt the need for drilled or hollow bolts no long- 
er exists. The staybolt nuisance, according to this experience, 
may be practically overcome by replacing all broken bolts with 
the new design or by using the flexible bolts in nests at each 
top corner of the firebox in the two vertical rows at each end 
of the firebox and the outside row around the door sheet. 

These and other designs of flexible staybolts are sometimes 
criticised on account of the large holes in the outer sheet. Such 
criticism might apply were it not for the fact that each stay- 
bolt in a firebox forms a separate and distinct brace for the 
sheets and the pressure upon the firebox sheets transmitted 
through the staybolts will guard the tensile, as well as the 
bulging strains, on the outside sheet. Were this not the case 
how could we reconcile our minds to the single-riveted seams 
frequently used in the wagon top sheets and back heads. The 
mere fact that flexible staybolts, requiring these large holes in 
the outer sheets, have been in use for years with no bad results 
to the boiler shell would go to prove that the critics’ position 
is untenable. 

Mr. Barnes has also kindly sent us the records of the destruc- 
tive tests of three staybolts of this design, the appearance of 
one of which, both before and after the test, being illustrated 
in the accompanying wood engraving which was made direct 
from specimen No. 1, referred to in the record. The tests were 
made at Purdue University under the direction of Prof. Goss 
and certified to by Prof. W. K. Hatt. They show an ample mar- 
gin of strength, and it is interesting to note that the cup, bolt 
and head are nearly co-equal in strength, a result which must 
always be pleasing to a designer. Mr. Barnes has a great many - 
of these bolts in use in boilers carrying high pressures as well 
as others. They are used in all boilers to replace broken ones 
of the ordinary kind, and there has been no trouble in breakage 
or leakage, nor has there been any expense for repairs in con- 
nection with them. The report by Prof. Goss follows, and it 
should be noted that the body of the bolt was strained up to 


- its elastic limit before failure occurred. 


The plate attached to the flexible joint was supported on the 
upper end and the threaded end of the bolt was gripped in 
the wedges of a 50,000-Ib. Riehle hydraulic machine, as 
shown in the sketch. Load in tension was gradually applied 
until failure occurred. Failure occurred in all cases by the en- 


. larged head of the bolt pulling out from its seat. ‘The results 
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First Slip. | Meximum Failure. Remarks. 


No. 

tBoit. Load. 
1 99,000 Ibs. | 31,100 Ibs. | Head Pulled ROMS Bic sc eecenattevedns iene 

At 27,000 Ibs. bolt be- 
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< ss as voint near wedge. 
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Dimensions Corresponding with Sketch. 











No. 1. No. 2. No. 3. 
A 1.08 inches. 1.078 inches. 1.108 inches. 
B 0.912 “ 1.008 “ 1.065 “ 
Cc 6.35 2k 6.35 ss | 6.50 sg 
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Method of Testing. 


In the new conditions brought 
about by the recent and present un- 
precedented demands for power, 
round-house practice has become 
more important than ever before 
and the staybolt problem appears as 
one of the serious difficulties in se- 
curing the best use of engines be- 
cause of the delays caused by it in 
“turning” locomotives. From this 
standpoint much may be said. We 
are now in an age of. pooled en- 
gines, shortage of power and temp- 
tations are-strong to depart from 
the rules which good judgment and 
safety demand. The staybolt in- Mild steel 
herited from the earliest locomo- 
tives is expected to meet conditions 
which are entirely new and were never thought of before. 

Inspectors who are sure to detect broken staybolts by the 
hammer test, to put it mildly, are rare, and it is generally be- 
lieved that the drilling or hollow construction of staybolts 
meets this difficulty, but even the drilled or hollow staybolts 
fail at times to indicate when they are broken. It is not un- 
usual to find drilled staybolts broken with no outward sign of 
fracture, This may be caused by the holes becoming clogged 
with rust and dirt from the outside or the fractures may be 
closed. up with scale from the water inside. An insight into 
the roundhouse part of the staybolt question may be had by 
granting that tell-tale holes will do what they are supposed to 
do and looking for a moment into the routine of the work of 
the round-house foreman at a busy terminal. 


























The conditions upon his arrival for the day are discouraging. | 


He is required to accomplish almost impossible tasks with poor 


facilities. He finds upon his desk the work book, letters and - 


telegrams, recording many troubles. One engine lost time on 
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a passenger train because of foaming. The question is asked 
why the boiler was not washed out, with an allowance of two 
hours between arrival and departure from the round-house? 
Another engine gave up its train because of staybolts and 
flues leaking. The trainmaster orders an engine to be ready 
at 8:30 a. m. It is now 7:15 and two broken staybolts are re- 
ported on the work book. The boilermaker then reports that 
another engine, which must be ready in an hour, has three 
broken staybolts and is squirting water from the holes. No 
other engines are available, and it is a serious matter to delay 
this particular train. What is to be done? Simply what is 
being done every day in the year and on every railroad. The 
broken staybolts are pened over with the hammer, which stops 
the leakage, and the proper repairs are deferred until the next 
trip, when the condition is worse than before, because the 
broken bolts throw their loads upon their neighbors. 

We are forced to the conclusion that compliance with the 
rules requiring each and every broken staybolt to be renewed 
immediately would cause a blockade.. Nothing more than this 
is needed to show the advisability of improving staybolts so 
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End view of head of bolt. | 
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Mild steel 
The Barnes Flexible Staybolt. 


that they will not break. Those who are in position to know 
say that this can be and is being done. 








Mr. Waldo H. Marshall, Superintendent of Motive Power of 
the Lake Shore & Michigan Southern Railway, gave the sec- 
ond in the series of lectures in the railway course at Purdue 
University on Thursday, November ist. His subject was 
“Locomotive Design.” Mr. Marshall first discussed the con- 
ditions which control the selection of a type of locomotive 


which is to render a given service. He urged the importance. 


of making machinery light so that all available weight may 
be put into the boiler. The possibility of improving present 
designs by the adoption of steel for wrought and cast iron was 
carefully reviewed, and examples were given of recent achieve- 
ments in this direction. In a similar manner, other problems 
of design which are general in their application, but which 
readily resolve themselves into matters of detail, were forcefully 


Comment upon his remarks concerning care in the - 


design of details to give a handsome appearance to the. locomo- 


tive and its worthiness of such treatment will be found else-. 
_ where in this issue, . ; Rees 
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The armor plate difficulty between the Navy Department and 
the manufacturers has at last been settled. It is reported 
that the Carnegie and Bethlehem companies have _ re- 
duced the price of Krupp armor plate to $420 per ton. This 
will affect 14 vessels and the contracts now standing will in- 
volve about $14,000,000. 





The embarrassment caused by the shortage of freight equip- 
ment, particularly freight cars, appears to be growing worse 
instead of better. Hver since the car famine struck the North- 
west it has steadily been spreading out in all directions until 
now it affects the whole country. Many remedies have been 
suggested, but the railroads have not been able to hit on any 
one plan. The roads have been enlarging their equipment 
both in number of cars and in capacity, but the periodical de- 
mands for rolling stock to take care of the available business 
is more than they can keep pace with. The question of side- 
tracking the excess rolling stock in times of decreased traffic 
is also one to be considered by the railroads, as this means 
a loss during the time of idleness, besides deterioration of 
equipment. The demcnd is at present being met in a way, by 
loading the cars to their utmost capacity, but in no case is 
excess loading permitted. 





The Central Railroad.of New Jersey has begun improvements 
at its Jersey City terminal which will cost about $100,000. 
They are in the form of increased facilities, 





The:Barnes Staybolt—Showing Construction and the Effect of a Destructive Test. 


WHAT MOTIVE POWER OFFICERS CONSIDER 
IMPORTANT. 





(Continued from page 337.) 





Lubrication methods are now given more attention than ever 
before. It is a serious matter to delay traffic by hot bearings, 
and with conditions which cause the trouble increasing in se- 
verity, as they are, the subject is worthy of all the thought 
that is given to it. The article in our October number upon 


3, lubrication from the standpoint of fluid pressures has attracted 


a@ great deal of attention. It will, undoubtedly, lead to experi- 
ments on a number of roads with oil grooves in the sides of 
driving boxes, and the closing up of the oil holes and cavities 
in the tops of the bearings. The lubrication question was 
brought up in nearly every interview and was mentioned 
oftener than any other subject. 

Flanges on all driving wheels of loco- 
motives of all classes seems to be the rule 
almost everywhere. Flanges were omit- 
ted originally in order to reduce curve 
resistance and avoid the cutting of tires, 
but these are really made much worse by 
throwing all of the grinding upon a small- 
er number of flanges, which is just what 
the blind tires do. But when the wheels 
are. all flanged something must be done 
to give the necessary lateral motion to al- 
low for the effects of curvature. This is 
done in various ways, by setting the tires 
in toward the center of the track, making 
the gauge of the central wheels of 10- 
wheel or consolidation engines narrower 
than the standard, by setting the tires to 
the standard distance and paring down 
the flanges where they bear against the 
rail or by setting the tires of the middle 
wheels at somewhat less than the stand- 
ard distance and leaving them standard 
as to contour but giving the wheels suffi- 
cient lateral play to accomplish the same 
result as the other methods. On the Le- 
high Valley % in. lateral play is allowed. 
On engines of about 15 ft. wheel base the 
tires of the middle wheels are set 53% ins. This, with the 
amount of lateral play mentioned, appears to solve the diffi- 
culty. No flanges are cut, the engines curve easily and the 
driving wheels do not bend or cut their hubs. If, however, 
with the other conditions, as stated, the lateral play is confined 
to % in. on each side or 44 in. total, the entire % in. clearance 
will be taken by the engine in the form of cutting and grinding 
in a single trip from Easton to Wilkesbarre. 

A system of indexing and filing important articles on mo- 
tive power subjects was found in three different drafting rooms. 
In one of them, the Buffalo, Rochester & Pittsburgh, where 
new shop plans are under discussion, was found an abstract of 
all of the descriptions and discussions of the arrangement of 
shops which have appeared in the leading railroad papers for 
several years. It was condensed to the last degree and covered 
the principles of modern shop arrangement in a most conven- 
ient form. The chief and only wide difference of opinion seemed 
to be with reference to the location of the tracks, whether 
transverse or longitudinal, a question which is by no means 
settled. The indexing referred to consisted in placing upon 
cards, alphabetically arranged, titles and notes whereby im- 
portant articles may be easily found and their character noted 
beforehand. Railroad technical periodicals are thus made 
easily available and their value as a permant record increased. 
This practice is worthy of encouragement and development, for 
such an index may be made an important labor-saving device.. 

On many roads it is customary to supply each engineer with 
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an individual set of oil cans, with a view of easily keeping 
account of the oil consumed. As the number of engineers is 
usually greater than the number of engines, a large number 
of cans are required. Mr. G. R. Henderson, of the Chicago & 
Northwestern, has recently put into practice a simple plan 
which seems to be a great improvement upon the one referred 
to. Oil cans enough for all engines are furnished and when an 
engineer reports for duty he receives full cans which he takes 
to the engine. Upon his return the cans are again filled and 
he is charged with the amount of oil required to fill them. This 
method releases a large number of cans which are held in the 
’ storehouse until needed for replacement. With this plan the 
engineers are not bothered to store their own cans and by 
using a smaller number it becomes easier and less” expensive 
to improve their quality. 





Almost any new device applied to a locomotive may be made 
to show a saving in fuel if it has the fostering care of the 
inventor or of some officer interested in its success. It is, in 
fact, difficult to ascertain the value of a change or improvement 
unless it is applied and. managéd in such a way as to place it 
upon its own merits from the start. When new practice is 
tried it should be subjected not only to the best men, but also 
the poorest, because general use will embrace the work of all. 
The usual manner of treating the compound locomotive may 
profitably be considered in this connection. The Wabash Rail- 
road recently received eight compounds from the Richmond 
Locomotive Works, four from the Rhode Island and three of 
the Vauclain type from the Baldwin Locomotive Works. They 
were all placed in service without in any way indicating that 
any officer of the road was specially interested in their suc- 
cess more than was usual in any new design. The engines 
were pooled with others, and in spite of a strong prejudice 
against them on the part ot some of the operating officers it 
was soon discovered that by reason of the possibility of using 
high-pressure steam in the low-pressure cylinders at critical 
points they were able to haul more cars than the simple en- 
gines of the same boiler capacity and approximately the same 
weight on driving wheels. This settled the question with the 
operating department. The engineers and firemen also be- 
came interested in the compounds when they noticed that less 
coal and less water were required for them and now the men 
try to get the compounds whenever there is an opportunity for 
choice. This is one of tne best testimonials for compounding 
that we have seen. It is genuine, natural and an important 
recommendation, for the men who handle locomotives are 
criti¢al even to extremes. When inquiring as to the matter of 
repairs we are told that these compounds are in the shops 
less than the corresponding simple engines. By this plan 
the Wabash has most valuable information ccncerning this 
type, and it is understood that all new devices and improve- 
ments are subjected to the same treatment, this being a search- 


ing test which is sure to expose weaknesses or deficiencies 
when these exist. 


That the capacity of draft gear as usually constructed is not 
believed to be sufficient for the conditions of service with 
modern powerful locomotives is indicated by the fact that 
on more than one drawing table designs for. tandem and twin- 
spring arrangements were found. Another design employing 
an ingenious arrangement for increasing the effectiveness of 
springs without increasing the spring capacity, which was not 
completed, indicated a desire to secure in¢reased resistance 
to the puliing and buffing stresses without increasing to a cor- 
responding degree the recoil of the draft rigging and the con- 
sequent danger of breaking the trains in two. This is a step in 
the right direction. It is a difficult result to reach with a sim- 
ple construction using a small number of parts, but it needs 
no argument to prove that a departure from usual construction 
is necessary. 


ike ay 

The presence of the Westinghouse friction draft gear in a 
number of the shops visited indicates an appreciation of the 
necessity for better protection of cars and tenders-from the 
excessive shocks of modern conditions of train service. The 
devices were usually seen in roundhouses ana were intended 
for application to tenders. This is an excellent place to try 
the gear, for the shocks b come greatest at the tenders of 
heavy engines, and experience at this point is sure to indicate 
what may be expected in other parts of the train. It is not 
only the repairs of the draft gear itself that this device over- 
vomes, but also collateral damages to the entire end struc- 
tures of cars, and in addition to this tne destructive wrecks, 2 
due to broken trains, are practically prevented. Recent tests 
with long trains of steel cars and the heaviest of locomotives, 
carried out on the uessemer road, indicate the extreme diffi- 
culty of breaking trains in two, even when the train crews 
systematically try to do so by setting a number of brakes at 
the rear of the train and deliberately put the entire power of 
their heaviest engine into a jerk test. We congratulate those 
who are taking ~» the subject of improved draft gear. It 
appears to us to be the most important subject in connection 

with cars at this time. 

Anxiety about the breakage of staybolts has not been re- 
duced, but increased, during the past few years. Higher press- 
ures do not appear to have increased the present rate of break- 
age, but it is appdrent that the fear of neglect in inspection 
and the fact that large numbers of broken bolts are frequently 
found together with the tenaency toward still higher press- 
ures causes a great deal cf uneasiness. It has brought a num- 
ber of conservative motive power men to look at relief, even 
when accompanied by considerable expense, as justifiable. It 
is to be hoped that it wiil not be necessary to wait for explo- . 
sions to bring about a right view of this. Flexible stays which 
will save side sheets and avoid explosions will be cheap at $1 
each, but they may be made for halt that amount. 











The Navy Department has called for bids for five new bat- 
tleships and six armored cruisers. The specifications for the 
battleships call for double-decked turret ships, 435 ft. long on 
the load water line. The extreme breadth of the water line is 


to be 76 ft. 10 in. and the trial displacement about 15,000 tons 
for the sheathed and coppered vessels and 14,600 tons for those 
unsheathed. They are designed to travel 19 knots an hour and 
are to have 3,590 tons of armor. The cruisers will be 502 ft. 
in length, load water line, and 69 ft. 6 in. in width. They will 
have a speed of 22 knots an hour. The draft will be 26 ft. 
when loaded and 24 ft. with the ordinary service load. The 
weight of armor on each cruiser is to be 2,119 tons, with 100 
tons of cellulose backing. 





The Boston & Albany Railroad having been leased to the 
New York Central, the mileage of the Albany road will now 
be added to that of the New York Central, and hereafter a 
thousand-mile ticket of the New York Central & Hudson River 


Railroad will be good on the Boston & Albany Railroad. This 
will prove a great convenience to those who desire to reach 
points in Massachusetts on or reached via the Boston & Al- 
bany, ineluding, of course, Boston. The holder of a New York 
Central thousand-mile ticket will now have the privilege of 
riding over lines aggregating more than 6,000 miles of railroad 
on a ticket costing only two cents per mile, good for the per- 
son presenting it and good until used. 





Mr. Asa M. Mattice has been appointed Chief Engineer of the 
Westinghouse Electric and Manufacturing Company, and will 


‘enter upon his duties in December. Mr. Mattice was for ten 


years, up to a year ago, principal assistant to E. D. Leavitt, of 


Cambridgeport, Mass., and has been actively connected with the 
design of all the large machinery coming from Mr. Leavitt's 
office during that time. Mr. Mattice is an engineer graduate of, 
the Naval Academy, of the class of ’74, of which class Mr. E. 
H. Warren, vice-president of the Westinghouse Blectric and 
Manufacturing Company, is also a member. He was assistant 
to Admiral Melville at the beginning of the new navy. The 
Westinghouse Company is to be congratulated on the addi- 
tional strength which he will give to their already strong en- 
gineering staff, 
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COAL CARS OF 80,000 POUNDS CAPACITY. 
Chicago, Burlington & Quincy Railroad. 








The new coal cars of 40 tons capacity, of which 500 have 
been built, for the Chicago, Burlington & Quincy Railroad, 
have several interesting features. The cars are low and are 
mounted upon low trucks of the diamond frame type, with 5 
by 9 in. steel axles. They are all for use in the coal trade, 
and in order to adapt them to other kinds of service the ends 
are fitted with doors hinged to fold down inside the cars and 


against the floors, as shown in Fig. 2. The order was divided _ 


in. braces, as shown in Fig. 3. The chief dimensions of the 
cars are as follows: 


80,000-Pound Coal Cars, C., B. & Q. R. R. 
LE ROE OR BANG oo o.c 6 cs cnvegsencccedesucttdebestistasiees 37 ft. 10 in. 


Le NE fi ore eR akc o ko iincct cent asd bes odesterieteel 37 ft. 3% in 
Wee I UN MUI oe io 6s o'cn's cov vs Sic cunmdetedecee das tus atecuns 9 ft. 9 in. 
WRT SPIE. SION 00 oc ccceninedcvcicrccescevesin sbanvepianeeke 9 ft. 4 in. 
Height, top OE BEET 00 TOOT)... ., «<.000acs-suaasnacdeas Geena 3 ft. in. 
Paeeeus, ton OF pall to top Of OX. 6...cccciveckscccscegucsnseons 7 ft. in. 
Reeerries Bee COE: BOE) CO: SETI. 60s oss 5 oR Sb A aoe ceeeee ined 2 ft. 1 in. 
SPREE ME ecb ccc dud catdice vinwesedssobeasbeoveniieaineianeienl 3 ft. 7 in. 
Distance, center to center of trucks.............cceceeeeeees 27 ft. in. 
TRCMGE WMOUE AMO oa ccnccSeaubxcencgacel cccauwatwccaseulieneet 5 ft. ; 
PEM OL OGEE MGT NOW sie 0 gnc cys ccckicdevcdsccduestknpbumeceet 32.000 Ibs. 


The hopper openings are 7 ft. 10 in. by 2 ft. 3 in., and these 
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Coal Car, 80,000 Pounds Capacity—C. B. & Q. R. R. 
Fig. 1.—Showing Johnson Hopper Doors. 
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Fig. 2.—Interior View, Showing Open End and Floor 
Trap Doors. 
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Fig. 3.—Elevation, Plan and Section. 


into two lots, of which 300 are plain gondolas to be unloaded 
by shoveling, while the remainder have Johnson hoppers and 
hopper doors. Our engravings illustrate the hopper cars, the 
others being similar to these in general features, but they 
weigh 29,600 Ibs., or 2,400 Ibs. less than the hopper cars. 

All the cars have six sills, their arrangement on the plain 
cars being such as to permit of attaching hoppers if desired. 
The stakes are inside of the siding and five of them on each 
side of the car extend below the side sills to receive 5 by 2% 


are covered by hinged doors which may be closed at will. When 
the car is to be unloaded through the hoppers these doors are 
opened, as in Fig. 2, before loading. The construction of the 
hoppers is clearly shown in the engravings. Unloading through 
hoppers is advantageous in the matter of cost, as about half 
the load may be discharged by gravity, and such cars are be- 
coming so common that shippers are fitting up their trestles 
to accommodate them. 

In Fig. 3 in the upper right-hand corner of the plan view 
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will be seen a malleable iron sill pocket. =-+- 04 6-6" > 
This view also shows the arrangement e r] ; F t ~ i) ] S 
of the truss rods and needle beams. ny Anse | N 
The end construction of the box, or body, Se 2) ae = ae ° Mei 4 Ni 
is such as to guard against weakness due ae Be |e ' i) RY 
to cutting away so much material for the ‘y |* 24K 24) | eS N 
| end doors. Fig 4 illustrates the 1-in. Ce) le ISS 
combination rod and strap which passes a t nm De Hae ay : fe 
through the end sill, along the edge, and hy >| Kexd F aS % ii ° 4 4 i 
over the top of the fixed portion of the Be oe aes, 1M 
end structure, where it is secured to the TaD : eft fo FS es yw 
) siding at the corner. The end doors Sage A ipa fe Berd i s ? 
| slope away from the center of the car. | | : f it : 
The Dayton draft rigging is fitted to i, i: - “5 
250 of the cars, the remainder having Sa nae pee t 1 
the Miner attachment. The adaptation SEF Lil 18 & ; rs 
of the Bettendorf bolsters to this con- v vv Ed 





struction is illustrated in Fig. 5. Fig. 6 
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Fig. 5.—Application of Bettendorf Bolsters. 80,000-Pound Cars.—C. B. & O. R. R. 








illustrates the draft gear. The stop bars 
instead of passing through the sills are 
notched out and bolted beneath them, 
lipping up on the outside faces of the 
| sills to prevent them from spreading. 
The stop bars are secured to the center 
sills by means of bolts which pass ver- 
tically through the sills. The drawing 
clearly shows the construction and the 
it form of the sill plate. The three chief 
1 aims of this gear are (1) to reduce all 
i" strains, as far as possible, to crushing, 
il avoiding shearing and bending; (2) to 
) bind the sills together, and (3) to reduce 
the number of parts. 
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Fig. 6.—Application of Dayton Draft Gear. 80,000-Pound Cars.—C, B. & O. R. R. 
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The cars are fitted with McCord journal boxes and West- 
inghouse air brakes, and the Johnson hoppers were applied un- 
der patents owned by McCord & Co. The cars were built by 
the Illinois Car & Equipment Company, Chicago. We are in- 
debted to Mr. F. A. Delano, Superintendent of Motive Power 
of the road, for the drawings and photographs. 








A STUDY IN LOCOMOTIVE FIREBOXES. 





For the Benefit of Staybolts. 





By F. F. Gaines. 





Mechanical Engineer, Lehigh Valiey Railroad. 





The object of this article is to discuss remedies for the pre- 
vention of staybolt failures in the firebox of a locomotive 
boiler, and to suggest a possibility of discontinuing their use. 
From the attention devoted to this subject by the technical 





Fig. 1. 

press, it is seen to be a very live and important topic. The 
great increase in the average boiler pressure carried during 
the last five years has naturally intensified an evil already 
serious and expensive before its advent. To remedy this 
trouble there has been but one radical departure from the prac- 
tice in vogue many years back, and little or no work has been 
done to obtain an understanding of the causes and remedies. 
The one departure is what is known in this country as the 
“Vanderbilt Boiler,” and while only an experiment here, I be- 
lieve it has been in use in Germany for a number of years. To 
have been of value to the railway world it should have been 
brought out many years ago. As large grate areas are now 
being generally introduced, it would seem that its limit in 
this particfilar will be fatal to its general use. 

Commencing at the fundamental laws of internal pressure 








on the walls of the containing vessel, we know that if we 
secure the heads of a cylinder the sides are self-supported 
(A, Fig. 1) and require no staying. If we should remove a 
portion of the cylinder and replace the portion removed by a 
flat surface, sufficiently strong to prevent flexure, and secure 
‘this to the walls, as shown in Fig. 1-B, we still have a 
perfectly self-contained vessel. If we go a step farther and 
cut out of the flat surface a rectangle and to the inside edges 
of the band left by the operation secure a portion of another 
cylinder sufficiently strong to resist collapse under pressure 


. 


(Fig. 1-C), we have as a result a self-contained vessel of a 
design applicable as a firebox for a boiler. 

To prove that the state of repose of a surface under press- 
ure is a portion of a true circle, the apparatus shown in Fig. 2. 
was constructed. It consists of two segments of a circle 
fastened to a base, and a covering of heavy parchment paper, 
securely fastened, and as nearly air tight as possible. A tube 
was inserted at each end, one for connecting to air supply 
and the other for connecting pressure gage. Up to a press- 
ure of 2 Ibs. per square inch, at which point a miniature boiler 
explosion took place, at any point in the length of the parch- 
ment, the cross-section was a duplicate of the ends, and a 
ruler laid from end to end failed to show any distortion what- 
ever. If the state of repose had been a shape different from 
the segmental ends, with the flexible material and pressure 
used, we would have had distortion at a section near the 









































center where the influence of the rigid ends was little or noth- 
ing, which could not have escaped observation. — 

Any design which leaves the outer sheet in a state of rest 
which, no matter how the pressure may vary—from atmo- 
spheric to maximum—has no tendency to change its shape, 
must greatly relieve the distortion and stress of the staybolts. 
From the same reasoning a design which on the application of 
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Fig. 4. 


pressure tends to assume a different suepe must throw ab- 
normal loads on the staybolts, such loads being much greater 
than the amount due to steam pressure alone, as the bolts have 
not only to hold against the steam, but to resist a certain 
extent the tendency of the outer sheet to assume the form of a 
segment of circle. Theory would indicate that the outer 
sheet, having a load in excess of the inner, would have a ten- 
dency, due to this excess load, to assume a segmental form, the 
plane of the mud ring forming the chord. 

Figs. 3, 5, 8 and 9 are sections of boilers which have been 
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Fig. 9. 
A Study in Locomotive Fireboxes. 


published in the railway papers within the present year, and 
the dimensions shown are as nearly as possible those of actual 
boilers. The full lines in Fig. 3 show the section of a wide 
firebox; the dotted lines, the same length of sheet between 
the mud-ring joints, but a segment of a circle. The length 


of the outer sheet on the water side, from mud ring to mud. 


ring, is 200 ins. The length of the inner sheet from the 
same points, and on the water side, is 166 ins. This gives 
the outer sheet an excess length of 34 ins. With 200 Ibs. press- 
ure and a firebox length of 114 ins., the excess load on the outer 
sheet, tending to force it to assume the shape shown by the 
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Fig. 10. 
By F. F. Gaines, Mechanical Engineer Lehigh Valley Railroad. 


dotted iines, is 775,000 lbs. This design very nearly ap- 
proaches the theoretical, as shown in Fig. 4, which is inter- 
changeable with that shown in Fig. 3, and has the same lead- 
ing dimensions. The diameter of the circle. of the outer sheet 
is determined by taking the three points, A, B and C, from 
Fig. 3, and passing a circle through them. Fig: 5 shows a’ 
section of firebox of a width I shall call “The Compromise.” 
The full and dotted lines have the same meaning as in the 
previous case. The excess load on the outer sheet is less, 
449,000 Ibs., but the change of shape necessary to attain 
a state of repose is much greater. Fig. 6 is a section with 
bos 
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the outer shell segmental, and Fig. 7 a section with both inner 
and outer shells segmental; both Figs. 6 and 7 are interchange- 
able with the boiler for Fig. 5. 

Fig. 8 shows the section of a narrow box. Here the excess 
l6ad of 837,900 Ibs. on the outer sheet has a tendency to cause 
considerable distortion. The ideal section for this boiler would 
be similar to Figs. 6 and 7. 

Fig. 9 shows a section of a firebox that is a combination 
of the Belpaire and wide box. From the nature of the cross- 
staying, it is difficult to say just what the tendency to dis- 
tortion amounts to, and what the shape of repose; it is prob- 
able, however, that it is somewhere near the dotted lines 
shown. It would depend largely on how far the influence of 
the cross-stays extends. From the standpoint of this article, 
its section leaves much to be desired. 

If these excess loads on the outer sheets were equally di- 
vided between all the staybolts, it would be a matter of no 
great moment, but it seems probable that this excess is con- 
fined to those staybolts that are located at the points where 
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increase in the weight of the boiler, the inner sheet is not 
segmental. Were it possible to allow the additional weight 
due to increasing the water space, the inner sheet could also 
have been made segmental. This would have resulted in less- 
ening the load on the staybolts, by the amount of strength 
possessed by the inner sheet against collapse. 

The segmental firebox, especially where both inner and 
outer sheets are segmental, has many advantages to recom- 
mend it, besides the probable diminution of staybolt failures. 
With the regular firebox, especially the wide ones, it requires 
frequent firing to keep coal on the grates at the sides, while 
the segmental form would remedy this fault. The contour 
presents a surface that is accessible to the heat at all points, 
and one which the flame will readily follow from the fire to 
the crown. The enclosed space is a maximum, thus providing 
a greater possibility for the thorough mixing of air and gases 
for production of perfect combustion. 

I now wish to take up a phase of the subject of which I 
have no definite knowledge, but one which I think it is pos- 

og sible to develop, as I see no over- 








whelming obstacles. Fig. 10 shows a 
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sketch of two firebox sections, neither 
of which requires staybolts. The outer 
and inner sheets are segments of cir- 
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cles. On one side a plain inner sheet 
is shown supported by collapse rings. 
The tee-shaped collapse ring is shown 
as being the simplest, but many other 
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forms can be found in any English 
text-book on boiler design. The other 
side has the inner sheet of corrugated 
material, which is_ self-sustaining 
against collapse. With a sufficiently 
strong joint at the mud ring, either 
style is just. as practicable as where 
the shell is a true cylinder. This de- 
sign is equally applicable to all widths 
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of grates, but will give a heavier fire- 
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Fig 12. 


the theoretical and actual lines diverge most widely—provided 
the divergence causes tension. Taking the firebox sections 
illustrated, we might expect to find the largest number of 
broken staybolts at those places of greatest divergence along 
the sides. On the crown, where the theoretical lines drop 
below the actual, we might expect to find those stays nearest 
the ends in compression, where the flue and door sheets sup- 
port and hold the inner crown sheet rigidly. Experiments that 
have been made at different times have proved the latter ex- 
pectation. The reasons that have been given for this state 
of affairs has generally been charged to the mythical force 
called expansion. I have never been satisfied with this ex- 
planation, and it was the cause of my investigating the mat- 
ter from all sides. It led up, eventually, to the evolution of 
the theory that to remedy the known distortion and rupture 
of staybolts, the outer sheet at least should be in a state of. 
repose. With the outer sheet in this condition, the only forces 
acting on it are the steam pressure forcing it out and the 
steam pressure on the inner sheet through the staybolts pull- 
ing it in. As the former must always exceed the latter, and 
as there is no tendency to alter its shape on account of the 
outward pressure, it is readily seen that there is nothing 
tending to a change of section under any possible variation 
of allowable pressure. Under these circumstances, the stay- 
bolts have only to carry the normal load on the inner sheet, 
which load is uniformly distributed among them all. Figs. 
11 and 12 show two views of a boiler designed in accordance 
with this theory. As it was designed for an actual engine, 
where the limiting wheel weights would not allow any further 
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box than present designs on account of 
the greater water space. These spaces 
on the other hand, would give good © 
circulation, and should make a free 
steaming boiler. The design of the mud ring calls 
for special treatment, and the two sides would have to 
be well tied to prevent a “Bourdon gage” action. Owing 
to the probable irregularity of section and corners, steel cast- 
ings would probably prove the most economical for the pur- 
pose. To prove the value of such a design, it would be neces- 
sary to build an experimental boiler. It is to be hoped that 
some road, imbued with the spirit of progress, will experiment 
along these lines in the near future. 








“Why has the swing beam truck been so largely abandoned 
for freight service?” was the subject of a topical discussion . 
at a recent meeting of the New York Railroad Club. The 
general opinion seemed to be that it was merely a matter of 
cost of construction and maintenance, the difference between 
the rigid and swing trucks in these respects being about 10 
per cent. in favor of the rigid truck. A good point was made 
by Mr. L. R. Pomeroy, of the Schenectady Locomotive Works, 
concerning the possibilities of “saving too expensively” in the 
matter of trucks. He said: “Some years ago, when it was quite 
prevalent to use the pressed steel type of truck with pedestal 
boxes under tenders we found that they were failing very rap- 
idly and continued to do so until the truck was redesigned with 
a floating bolster which practically made it a swing-motion 
truck, and now that truck is being very largely used for ten- 
ders and is considered to be very successful. That might be 
an illustration that we are coming back to the swing-motion’ 
truck in the most trying service we can possibly get.” eee 
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PROMISING IMPROVEMENTS IN DRAFT GEARS. 





The draft-gear situation is encouraging. With the amount of 
thought now devoted to it, draft gear is bound to improve, and 
the awakening of interest will bring about a radical change 
which everyone knows is greatly needed. More money will 
be put into draft gear in order to save greater expenses in re 
pairs which will be necessary on account of the weaknesses of 
the old types of attachments. 

Some radical differences of opinion may naturally be expected 
in such a matter. Mr. George Westinghouse, in a recent com- 
munication to the “Railroad Gazette,’’ represents one view 
when he says: “By their united action a form of coupler and 
draft gear adequate to meet all possible contingencies can and 
should be selected and decided upon as a standard for all new 
ears, and which will also be suitable to replace the hundreds of 


. imperfect and weak kinds now in service.” 


Mr. R. P. C. Sanderson thinks otherwise. He may always be 
depended upon for an opinion, carefully formed, and vigorously 
supported, from observation, but with a liberal disregard of the 
weight of the opinions of the majority, merely because (hey are 
those of a majority. In his paper before the Western Railway 
Club last month is the following paragraph: 

“Having reached the conclusion that in modern train service 
the train shocks were of such momentum as to be quite beyond 
the power of any reasonable springs to absorb (and assuming 
we had spring capacity to do this, the recoil. would itself cause 


 break-in-twos), the malleable-iron dead block becomes a neces- 


sity to protect the couplers. There is trouble enough with the 
M. C. B. coupler to-day without making it act as a collision buf- 
fer. It is too expensive to be used to take up shocks that are 
beyond the capacity of the draft springs.” 

It seems reasonable to suppose that many coupler failures are 
due to inadequate yielding resistance, and that if sufficient soft 
resistance igs provided the couplers will not suffer. May it not 
be a step backward to rely upon buffer blocks which will carry 
some of the shock to the framing dirett? On the other haunu, 
the break-in-twos are caused by pulling or jerk stresses, and 
the dead blocks will not avail in the least in that case. 

At the beginning of these comments it was said that the draft 
gear situation is encouraging. This is confirmed by results of 
tests on a number of new draft gears recorded by Mr. Sander- 
son in his paper. One of the nine draft gears was not damaged 
at all under a 1,640-lb. drop, with three blows at 5 ft., 10 blows 
at 10 ft. (with the springs in place), then 3 blows at 6 ft. 
(with blocks in place-of the springs) and 7 more blows at lv 
ft. (with the blocks in place of the springs). At this stage in 
the test the pocket bolts began to shear, but after they were re- 
plaved the punishment was continued by 3 more 10-ft. blows 
(with the blocks), and 13 more beginning at 10 ft. and increas- 
ing by 1 ft. each time up to 20 ft., the test ending with 3 20-ft. 
blows. Beyond the shearing of the bolts a second time, and the 
bending of one of the stop bars, there seemed to be no damage 
to the gear. This was a twin-spring gear having malleable draft 
‘beams, with the cheek plates incorporated into the draft beams. 
Mr. Sanderson’s tests, while not conclusive, furnish information 
which is valuable in the selection of gears to those who know 
the names of the ones tested, and they certainly indicate con- 
siderable improvement in the matter of strength. But the drop 
test needs to be supplemented with something like 40 or 60-car 
train tests, in order to throw light on the question of break-in- 
twos. Strength or spring capacity does not cover all the de- 
sirable qualities, and in this all will agree with Mr. Sanderson. 








A clean gift of one million dollars from Andrew Carnegie, 
and a promise of more if needed, will establish a technical 
school in Pittsburgh. It will be founded on the idea of offer- 


ing technical nstruction to seif-supporting students and place 

the privileges of education within the reach of artisans and 

mechanics; It will fill a great need, but considerable difficulty 
in finding the right sort of instructors may be expected. 


THE CONFUSION OF TYPES. 





A Logical Locomotive Classification Needed. 





The past year has brought out a large number of different 
locomotive designs, and probably a greater variety than have 
ever appeared in a similar period, and there are more to come. 
It is desirable that each class should have a name representing 
its characteristics in some logical way which will correspond 
with the usual type designations which generally refer to tne 
wheel arrangement. The number of “types” is increasing, and 
the nomenclature is tending toward confusion. The “ten-wheel’’ 
type is now likely to be confused with the “Atlantic,” the 
“Northwestern,” the “Chautauqua,” the “Fan Tail,” the “Con- 
solidation” and others yet to come, which have ten wheels, un- 
less some simple scheme of classification is devised. We also 
have the “Decapod” and the “Mastodon” andthe ‘“Twelve- 
Wheel” types. There are too many names, and the tendency 
is to give a type designation to a new design the only peculiarity 
of which is the outside or inside journals of the trailing wheels. 
Mr. F. M. Whyte, Mechanical Engineer of the New York Cen- 


- tral, comes to the rescue with a suggestion which seems to meet 


the requirements in every way, and it is presented with a view 
of obtaining criticisms and suggestions. *The plan is to des- 
ignate the number of wheels in three groups; those in front 
of the drivers, the drivers themselves, and those in the rear of 
the drivers. An 8-wheel engine is a 4-4-0 (or a 4-4), a 10-wheel 
is 4-6-0 (or 4-6), an Atlantic type 4-4-2, a consolidation 2-8-0 (or 
a 2-8), the Prairie type 2-6-2. Any possible wheel aivrange- 
ment may be covered by this simple classification. If such a 
classification is adopted the present confusion of type names 
may be overcome. If any of our readers can suggest a better 
plan we shall be glad to have it, with their criticisms on this 
one. 








Mr. J. Shirley Eaton, Statistician of the Lehigh Valley Rail- 
road Company, has been engaged to give a courge of lectures 
during January, 1901, before the students of the Tuck School 
of Dartmouth College, upon the “Theory and Practice of Rail- 
road Statistics.” Mr. Eaton is well qualified by his many years 
of special experience in railroad accounting for the novel 
course of lectures which he is to undertake. The course will 
include a general discussion of railroad revenue and expend- 
iture, followed by a detailed study of freight and ticket ac- 
counts and statistics, operating statistics, store requisitions, 
car accounting, and the general books, such as balance sheet, 
various journals, side ledgers, and accounts and reports of the 
Superintendent’s office, and of the Master Mechanic and the 
Division Engineer. 





The Car Foremen’s Association of Chicago, an organization 
of men who have to’ do directly with the M. C. B. interchange 
rules, and who meet for discussion of the rules, deserves en- 
couragement as it is doing a good work which should be a 
material help to the M. C. B. Association. At the November 
meeting, Mr. J. C. Grieb, of the Chicago, Milwaukee & St. Paul 
Railroad, presented an analysis of the 603 cases which have been 
decided by the Arbitration Committee, and made some excellent 
suggestions looking to a reduction of the number of uses sub- 
mitted. The first was rendered in 1888, and their number has 
averaged about 50 per year. The Car Foremen’s Association 
furnished means for coming to an understanding among its 
members, and one result to be expected from it is a reduc- 
tion of the number of disputed cases through better personal 
understanding at the interchange points. * Mr. Grieb suggests 
the importance of a complete index of the decisions as a guide 
to the settlement of cases by reference to previous decisions. He 


also recommends less brevity and more explicit language in the’ 


decisions themselves in order that the reasons of the commit- 
tee forming the basis for a decision may be better understood: 
Citing the rules used as authority for a decision would meet Mr. 
Grieb’s recommendation. These matters should be ieege to 
sedannougy el ve dps al reread onantea 
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PASSENGER LOCOMOTIVE WITH WIDE FIREBOX. 





Burlington, Cedar Rapids & Northern Railroad. 





Brooks Locomotive Works, “Chautauqua” Type. 





Three interesting passenger locomotives with wide fireboxes 
have just been delivered by the Brooks Locomotive Works 
to the Burlington, Cedar Rapids & Northern. They are called 
“Chautauqua” type, but it is to be hoped that each new design 
is not to be christened with a name, or the confusion will 








izer at the rear of the main driving wheels gives a good ar- 
rangement for the equalization of the weight. Three points 
of support are provided for the rear equalizers whereby great- 
er or less weight may be placed upon the drivers as may be 
desired. This is accomplished by changing the position of 
pins upon which these equalizers rest. Cast steel is used for 
the main equalizers and the driving springs are 6 ins. wide, 
the trailer springs being 5 ins. wide. A good arrangement of | 
the front frames is secured by the location of the piston valves 
and the stresses must necessarily be quite direct with the use 
of the single bar in front, which is straight and deep in section. 
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PASSENCER LOCOMOTIVE, WITH WIDE FIREBOX—" CHAUTAUQUA” TYPE, 


BURLINGTON, CEDAR RaApips & NORTHERN R. R. 


Brooks LocowoTive Works, Builders. 

































































































































































Weights: Total cf engine..... .. 158,600 lbs. ; on drivers............ 88,000 Ibs. total of engine and tender ......... 265,600 lbs. 
Wheel base: Dr ving....... 6 ft 9in.; total of engine........ were f. Xe total of engine and tender ........ i ft. 104 in. 
Cylinders . 194 x 26 in. Wheeis : Driving ..15 in 3 : ge ee in ; WOME f5i.55 cikvotas 
Boiler: Diameter...... 64in ; boiler presfure......... 210 Ibs. 
Firebox: Length. ..... 2. 3 | Sere 74in.; | depth, front his Gin.: Week.ci52. 0 om 
(.rate area... 45. 9 sq. ft. bes: 306; 2in., 15 ft. lin long. 
Heating surface . Tubes weer, eee OG, {6.2 See 155.8 sq, ft.; total 2,551.8 sq. ft. 
Tender: Eight-wheel; water c apacity Piisdsiceanee 000 gals.; coal capacity...... ..... 10 tons. 
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Passenger Locomotive, with Wide Anse. waneaae Cedar Rapids & Northern Railroad. 


soon be complete. The wheel arrangement is that of the old 
Atlantic type. The engine combines the wide firebox, Bel- 
paire boiler, piston valves and a radial trailing truck. 

The firebox is wide and deep, with a brick arch supported 
on water tubes. With 75-in. drivers, the center of the boiler 
is 9 -ft. 242. ins. above the rail. A radial truck is a novelty 
which has been skilfully applied, and it gives an excellent 
arrangement of the back end of the engine and leaves plenty 
of room for the ash pan. The truck has a spring centering 
device and is as simple as cne could wish. It permits of car- 
rying the frames straight to the rear ends, and a cross equal- 


With 75-in. wheels, 19% by 26-in. cylinders and 210 Ibs. 
boiler pressure, the tractive power is 22,409 lbs. The tubes are 
15 ft. long and the boiler 64 ins. in diameter. Among the de- 
tails we note that the piston valves are 10 ins. in diameter 
with central admission. The valve chamber is extended at 
the ends in order to give free exhaust passages without in- 
creasing the steam clearances by increasing the length cf the 
steam admission ports. Marine links are used, giving a valve 
travel of 4% ins. The boiler is supported by plates secured 


to the front and rear water legs of the firebox, thé front plate 
being fastened to a cast-steel lateral brace extending across 
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the engine between the frames. The cab deck is supported 
on angles secured to the cab plate and the cab bracket, which 
is also a plate. 

For a Wide firebox engine the cab is remarkably roomy, to 
which the sloping back head of the boiler contributes. It is 
of steel and 10 ft. wide. The Bell front end is used, with a 
straight cinder spout for which there is just room enough in 
front of the saddle. The reach rod is of 2-in. extra heavy pipe. 
With this arrangement of valves both rocker arms are inside 
the frames. ‘The sectional drawings show this clearly. At- 
tention is attracted to the location of the driver brake cylin- 
ders at the front drivers, with the brake shoes at the rear 
of the driving wheels, which is becoming quite general in pas- 
senger locomotives. In this case the main reservoir is 31% 
by 46 ins. and is located with its axis vertical, under the 
boiler and in front of the forward driving axle. We note 
the large journals throughout and enlarged wheel fits of the 
main crank pins. Another interesting detail is the grate 
bearer, which provides for a packed joint against the inside 
firebox sheet to prevent the passage of air at the edges of the 
grates. This should become general practice because it pre: 

















General Dimensions, 





“Chautauqua.” “ Northwestern. iE 
Wheel base, pt oe Be of engine... ........ ft. 0 in. 25 ft. 9in. 
RO A ft. 9in 7 ft. 0in 
* — ey to trailer...... 9 ft. 5in, 9 ft. 0 in. 
iy total, mee and tender S2ft.1134imn. ow... es cee eeece 
Length over all, aos go PEA eRe PRES SR So SRO are 
engine and tender. 62 ft. Hah in. EES a ie ON 
Height, center of boiler above rails... 9 ft. 2 9 ft. 1% in 
Height of stack above rails............. 14 ft. 1 oe 15 ft. 1% in 
Heating surface, — Wed bch bas tae 155.8 sq ft. 198.97 sq. ft. 
GUDOS 2. vsocecenees 2,396 sq. ft 2,816. - $q. * 
% WORE casieasccce sees 2,651.8 8q. ft. 3,15. mee. SS. 
Grate area......... hues Cape: pe ewaabeeerpy 45.32 sq. 6t. 46. re sq. f 
Wheels and Journals 
Drivers, WON 6 6 SE4 SS Kea Te cies oe: 4 
NE on isa ties vida eeane 75 in. 80 in. 
material of center.... .... ... Cast steel. Cast steel. 
Truck wheels, diameter... .............. 36 in. 36 in. 
Trailing wheels, diameter......... ... 5i in. 48 in. 
Journals, frocks Divwisin chenaccvees 9 in, x 12in. 9 in, x 12 in, 
ER a SURE OTS Pe eae 54 in. x12in. 6in, x 10in. 
= TIES Be See 8 in, x 14in 7% in. x 12 in. 
Main crank pin, Se Sein idly ah wa eraas se aee 8% in. x 64% in. 
“ coupling pin, 81Ze...... .eceeessess Tin x4%in 
“* diameter, wheel fit.......... .... 736 in. 
Trailing axle, type... is. ccccses:sicees Radial 
Cea. 
be manage Moos SS eae 19% in. 
ton, stroke... w 5 ayaa Se 
, diameter. ate hpeweestas! .35¢ in. 
Main rod, length seater iss hemes bse be in. 
Steam ports, ——* cateeaaa™ 22 in 
| Or Sood cae Soaeen 1% in 





Blow off Cock 4 


Section and End Elevation at the Cab. 





Section Through Boiler and Firebox. 


AE. 


Section Through Running Gear. 


“Chautauqua” Type Locomotive—Burlington, Cedar Rapids & Northern Railway. 


vents the destructive blowpipe action against the sheets due 
to the inrushing of air at these points. The tender has a coal 
deck over the water space, the line of the deck sheet being 
indicated by the rivets seen in the photograph. The tender 
has steps at the rear end. 

To facilitate comparison with the new Chicago & North- 
western engine built by the Schenectady Locomotive Works 
(see American Engineer, August, 1900, page 237), the principal 


dimensions are arranged in parallel columns in the following 


table: : 
Comparisons of “Chautauqua” and “ Northwestern ”’ gh Locomotives. 


Reg 5 <i> babs obi gn ba sae kon4 6 Brooks. Schenectady. 
Re ee iin ee skccpn tenes <sbshcncends i> aetna. ” “Nortnwestern.” 
Operating road ... .......... ..s..0++.++.B.O.R.& N. Ry. C & N. W. Ry. 
roi Re ekensanecebin ct 4 ft. 86 in. 4 ft. 814 in. 
of fuel to be used.............. . Bivuminous coal. Bitum coal. 
reight on es " 88,000 Ibs, 010 Ibs, 
1% APMC 2... 260 se. 35,600 Ibs. 35,000 Ibs, 
~é “) trailer.....5......-. waked es <a an Ts 02-000 tea 
og = seve sees ss+ 107,000 Ibs. 


ee eeeene eererrre Ts te 


Exhaust ports, least area.........:..... Te RMR ee ee ika ge ac eee eeed 
PRM, WILDS i cocaseicis cndscsncedbede SRNR RAS FETS Mk SOON Bp chk oe aes 
Valves 

Valves, MAR OE ead ac iy cskahe deuce 10in. piston. ll in. piston. 
greatest MOAVOR «<i cereckgwuiie DRS S23. 5 os paeeead neta beaesane 
steam lap inside........ .- .-. pS as ee A HEE ER 

‘**  exhau-t lap or clearance (outside) Meee ond Maas... sssiccccaseseee.- 
Valve Motion, Forward Gear. 

Lead, full Re a oe eameas bens MME 85 cons se a ou b ee Lace beats 

6in, on REX Atos aawel ce edlaswed bees < OO Wile 2 ar eg eeu ew ee sie a hess 

Port dtntastor 61m. cut-off ws. eee fT Cee, EOC ee A en POE 

Pre-a econ Sin: Cat-Ol 5. isonet 652.5 ER ea echt Seer tees eS ay ok 

Exhaust 0 A. eee ap hb Coes io) SS wang he eee eke efncs 

Cut-off, full gear............ 6.0.5 aiisesd SM Se tu auass sands 

Valve Motion, Backward Gear. 
Lead, POU CORRS iss: hen Tae tec ces ». — wh in. Ses idandice dies oe De 
Sin, COUR a5 6.) 6cnks ss .. +e in. Witndsebwias sens fied 

Por t opening. 8 in. cut-off cispates ess, St Sig desta sieeciwes 

Behanst opens... eee iessive i | ERE egy ees heey eee ee 

Cut-off, pe sesccccnceue Seeesereee 21% in. eeeeeeee * one 
iler, type of Pls Belpaire Radial stayed 

eeeeeereeoeeeeneee eee "eee yer- 

Boiler, work liao PO acne gta 

“ te 0 speedo ee an eereteene 


tlokneme cnt is se and iii. 5 ng 
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“Chautauqua.” “ Northwestern.” 
Boiler, thickness of tube sheet .... 3 im, 22 eanevesees stesae 
“* ~ diameter of shell, front «.. ..... 64 in, in. 
sy = “ atthroat .. ..698¢in 6934 in 
rs * at back head ....... 61 in. 6954 in 
Seams, kind of horizontal ...........-.. Sextuple butt and 
quintuple lap. ee cee ee 
teams, kind of circumferential. ....... ay on = Double lap. 
riple lap. 
Crown sheet stayed with..............- Direct stays. Radial stays, 
Dome, diameter...... ....... 30 in. 30 in. 
Firebox. 
PireDOR, CHO. cicscvcccecs csdeccesssceenes Long sloping Long sloping 
over trailer. over trailer. 
PirebOx, Lome 0 isss sive ci sieves ckedcec’ 90% in. 103 in. 
a WME cc ca Gaw ces cdtas tens sisees -74 in, 66 in. 
% depth, Oe Er ore 68 in. 76% in. 
oa WIE. bc cogdéscasccasihess 57 in 67 in. 
7 WOADORIRE Sen ddes da: s.ierees EER Ree eee pages oe erate 
_ thickness of sheeis........... Crown,%¢ in. ;tu be. Crown, in. ‘tube, 
in.; sides and in.; sides and 
ack. % in. ack, 36 in, 
. DO GU iis ook Ae ehans On 4 water tubes.On 4 water tubes, 
>: mud ring width, back......... in. 3 in. 
x lS sides ... .... 3% in. 3% in 
oe Fe front.... :.. 4in. 4 in. 
- water space at top, back...... BUS CRG S peaee pew char een cand 
- 2h & MN 2 as WRC ra eee beh ca beaeeeveuee 
a = " iO. ot. Ne he easiadassnceades 
Graton, timid Os 6506655 i586 se ricgeenct NS SE SMT HONE PTE oy Oe 
Tubes, number of.............. .... +. ; 338. 
«+l, EG GRAbAgisaceheele s- seamaanel 234 in. 242 in. 
“outside diameter...... ...... Zin. ae 
** length over tube sheets........ 15 ft. % in. 16 ft. 0 in. 
Smokebox. 
Smokebox, diameter outside ......... 67 in. 71% in 
length from flue sheet...... 58% in. T1y% in 


Other Parts. 
piece Mi eewardeewbes Single. 


Exhaust nozzle 
re MD ci ceaatawdadvetnaes 7.7 sq. in. 





Front Elevation and Section through Cylinders. 


eeweeeeeeee 


Senet eeeees 


Netting. wire or plate..... ......--..05++ WR oth Nien s cabae kuas eevee en 
oe size of mesh or perforation....246 X24. im, se eeeee eee ee eee eee 
Stack, straight or taper. ...... «+++ Taper. Taper. 
“¢  Jeast Ciameter. .......0ssccceerse Se Sh dh ceudne ys -cbeusbabe 
" Seo eine rene C eae ee Tee 17% in. -. sencqeatednewt 
= height above smoketox,. ...... 35in. 36 in 
Tender. 
TYPO .-cccccsecseccenteereeeee: seseeeees 8-whl.steel frame.3-whl.steel frame, 
Tank, tyP@........-2-- cees seen cee ceeeee Slope top. dans -s. dee spades bea 
* ~ capacity, for water..........-. ,000 gals 5,200 gals. 
Cy ns ORES aw seks eerie rer amet oA OF oe 
&  mraterial «2. ence veccecesesss a Berit Cte Seg ten sy taneuae sweivnne 
io Heng ae th of alieets.... 666 seve. , a eee Baas ghee sath deadnads tes 
type of under frame..........--..45 s+ e ideas cease 
Tye truck... Gasheeee eR BRA WHC IOG, ooo. os cinccccegacecs 
190 springs. RRO BAF rey ee Double elliptic. ccd ds Sia axch beoeeue ‘ 
eter of wheel..........  _sseesess bo o¥ici Cee aes 
_— and h of journal x 9in §1n, x 9in 


weeeeewee 


whe ee er enee 


ee eee ewes 


Tete eee eee ee eee ees 


Peewee reese 6 ewww w ww ew, SF Ebe DE, nan eeeenwnntessreeeene 


Meo oS eee 10 ft. 3 
Height of tank, including collar ...... 5 ft. Oin. 








In a paper upon compressed air motors read. before the New 
York State Street Railway Association, Mr. H. D. Cooke re- 
cently stated that the advantage in reheating the air for the 
motors to an initial temperature of 300 deg. made the difference 
between a possible mileage of 8 and 15 miles which could be& 
run with a storage capacity of 35 cu. ft., the distance traveled 
with cold air.Cars operated for six months in Chicago required 
an average of 409 cu. ft. of free air per mile, which was com- 
pressed to 2,000 lbs. per square inch for storage. In brief, the 
advantages of compressed air for the operation of street rail- 
ways may be summed up as follows, viz.: ‘ 

1. A system of independent motors, which, after receiving 
their charges, does not rely upon the power plant, and which 
will always finish their run, should anything happen to the 
power plant; which also does not need any special out-door 
construction, either underground or overhead, with the atten- 
dant cost of maintenance. 

2. Slow-moving machinery, both in the power house and 
on the car, which is easily maintained. 

3. Opportunity for charging cars, and storage in power 
house, during light hours, for use during rush hours. 

4. Spring-supported motors and load, doing away with ex- 
cessive jarring and pounding on the track, end thus greatly 
prolonging the life of the roadbed, the life of the motors, and 
contributing to the easy riding of the cars. — 

5. Low first cost of plant, low cost of maintenance and op- 
portunity for making repairs and adjustment without stopping 
operation of cars. 

6. Freedom from liability of delay in transit from. snow, ice 
or sleet. : 





Steel rail production has had a marvelous history during the 
thirty-two years since it began. In 1868, says the Railway 
Age, rails sold at $174 a ton, but even at this price a few rail- 
way companies had decided that it was economy to begin to 
use them instead of iron. Ten years later, in 1878, the price’ 
had dropped to $41.50, and about one-quarter of the railway 
mileage of the country was of steel rails. During the next ten 
years the price first doubled, reaching $85 in 1880, and then 
declined to $31.50 in 1888, by which time there were 130,388 
miles of steel tracks, against 52,979 miles of iron. At the end 
of another decade, in 1898, the price had fallen to $18, and 
there were 220,800 miles of steel tracks, only about 24,000 miles 
of iron remaining. The following year, 1899, saw nearly 9,000 
miles of steel added, although in the course of the year, the 
price had almost doubled. To-day the mileage of steel is about 
230,000, as compared with 20,000 miles of iron—that is, 92 per 
cent. steel and 8 per. cent. iron—and the battered relics of the 
iron age that still linger in scattered sidings and spur tracks 
will soon disappear. Although the price, $26, fixed by the 
mills for the coming year, is an advance of $8 over the price 
at the commencement of 1899, it is less than the average quo- 
tation for that year. But it is a higher figure than the large 
purchasers expected to pay and if maintained may somewhat 
diminish the amount of new construction and renewals which 


had been planned on the expectation of a lower price. Still, 
compared with $174 a ton, even $26 seems cheap. 





A reduction in the size of auxiliary reservoirs for 16-in. air- 
brake cylinders is recommended by the Westinghouse Air 
Brake Company. Heretofore they have recommended a spe- 
cial auxiliary reservoir 18% by 41 ins. in size for use in con- 


nection with 16-in. cylinders upon the assumption that the 
brake arrangement for locomotives requiring cylinders of this 
size would not admit of a piston travel shorter than 6 ins. A 


further study of the situation, however, has resulted in a series - 


of brake designs in which the minimum piston travel may be 
advantageously reduced to 4 ins., and on this basis careful 
experiments have shown that the most satisfactory results can 
be obtained by reducing the size of the auxiliary from 18% ins. 
by 41 ins. to 16 ins. by 42 ins. The latter size has, 


, therefore, 
been adopted as standard for use in connection with 16-in. | : 


cylinders of all kinds, 
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PULVERIZED FUBL. 





About ten years ago D. K. Clark referred to the use of pow- 
dered coal.as “unique and interesting.” It is now much more 
than that and is worthy of the most carefu) attention of 
engineers in view of its apparently very promising possibili- 
ties. The idea dates back to 1831, when Henschel carried 
out experiments at Cassel, Prussia, in connection with brick 
kilns and heating furnaces. While progress has been made 
continually it was not until recently that commercial success 
has been attained in practical operations, but its present em- 
ployment in connection with the manufacture of cement in 
this country and also in firing boilers both here and abroad 
entitle it to a consideration which it has not yet attracted. 

The burning of fuel in finely divided form permits of turn- 
ing the fuel into gas ana obtaining a perfect and prompt in- 
termixture of the gas and air. This constitutes perfect com- 
bustion, which is necessarily smokeless, and there is good 
reason to believe that the results are almost as good with poor 
as with good grades of coal, but, of course, the better the coal 
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Fig. 1. 


the less is required. By passing the fuel 
into the furnace by means of a stream of 
air the regulation of the elements of com- 
bustion is under perfect and convenient 
control, and one great advantage of the 
automatic stoker is attained in that there 
is no opening of fire doors. That the com- 
bustion may take place under ideal conditions is evident from 
the fact that powdered coal has been burned with the propor- 
tion of 12 lbs. of air per pound of coal, which is precisely the 
theoretical chemical requirement. We have also records of con- 
tinuous tests showing 18 per cent. of carbonic acid gas from flue 
gas analysis of a powdered fuel boiler. With such conditions as 
these, or approaching them, increased evaporation may be 
expected, and is in fact obtained, over that from the same 
fuel burned on grates with a necessarily large excess of air. 
With powdered fuel there are no clinkers and the ash is 
apparently as fine as the powdered coal and it may be re- 
moved through pipes. 

Assurance is given that lignite will work satisfactorily when 
pulverized, although there are no authenticated records at 
hand confirming it. We have seen the fact demonstrated that 
very poor coal, works almost as well in this process as better 
coal when the conditions are adjusted as they should be. 
There seems to be no difficulty in igniting the powdered fuel, 


and while it is convenient to retain the ordinary grates upon 


> 


which to start a wood fire, as a preliminary to the dust firing, 
they are not absolutely necessary and might be removed, but 
where they are retained in the boiler, the change back to grate 


‘firing may be easily and quickly accomplished if for any rea- 


son it becomes necessary. As to reliability, one experimenter 
informs us that he has operated a stationary boiler with pow- 
dered fuel, continuously night and day for four months, with- 
cut any difficulty. 

In looking for the disadvantages, two come to the front 
and both seem possible to overcome. First, there is the cost of 
grinding the coal, but this may be safely figured at 25 cents 
per ton or less, although several early experiments were ter- 
minated on account of the expense of this part of the process. 
With one type of grinder now in use one horse-power is said 
te be sufficient to grind 100 Ibs. of coal per hour. The fineness- 
of grinding differs among the different systems and ranges 
from 200 mesh to impalpable powder. Formerly great diffi- 
culty was found in grinding moist coal, but this has appar- 
ently been overcome. Second, after the completion of the 
combustion the ash is left floating in the gases and it must 





be given time to settle or it will pass out of the stack as an 
annoying product. Careful examination of this matter seems 
to indicate that with the usual flame way supplied by the 
ordinary cylindrical return tube boiler a sufficient distance is 
provided in which the dust will settle before going into the 
tubes. Probably the change of direction of the gases at the 
back end of the boiler contributes to this result, because in 
a boiler of this kind there seems to be no more accumulation 
of dust in the tubes than from a grate-fired boiler, and there 
seemed to be no evidence about the stack of any dust. It 
is believed that there need be no difficulty from the ash in 
this type of boiler, but what the experience with locomotive 
or marine firing may be is yet to be learned. It has been 
tried in both of these services, but thus far no demonstrations | 
have been made of its complete success in either. 

The fundamental principles for the successful use of pow- 
dered coal seem to be (1) a combustion chamber maintained . 
at a high temperature, which requires a fire brick arch to 
prevent the flame from impinging at once against the heat- 
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Results of Trials—By Bryan Donkin. 








Trial, 
Experimental ae ere a II. 
Date of experiment, 1895......... ...... March 29. April 1. 
Conditions, with or without Wegener's 
apparatus........ Ren eDe A ameeie G wae a Tee Without With 
Duration of trial, continuous, hours .... 7.1 6.66 
Weather ............ aves (ic ees Fine and dry 
Mean steam pressure (from tested Bour- 
don gage every quarter hour), Ib....... 82 83.4 
Total coal burned, Ib..............-.... 1,600 1,410 
Coa! burned per hour, Ib............. 225 211.5 
Coal eine? per hour per sq. ft. of fire- is 
ate, Ib....... PS Pea Fe ae! ‘ oh 
Welsabe te teal. pb cam... ae 9.0 1.2 
wine and clinkers in coal, per cent.. .. 14.8 Assumed at 15 to 19 
ater. 
Mean tem ture of feed water entering 
Boiler, Fab. Se ah ds biicas dads 63° 48.2° 
Total feed water evaporated, lb....... 7,928 10,517 
wee epee a nour, Wiens k: sud me 4,117 1,577 
ater evapora our per sq. 
heating pasthesib ie pales + x ” : 2.23 3.15 
By ery ted Ib coal, 
. Water evapora . wet 
from temperature of teed, Dienthinas ens 4.956 7.46 
Lb. water evaporated per lb. wet coal, , 
wen ond at 12 — i =. airy . 5.90 9.00 
. water evapora b coal, 
from and at 2 2 der. Fon, BMGs th sa cans 6.48 9.11 
Caloric value of c lb. water per lb. . 
dry coal, from and at 2!2 deg. Fah., Ib..| 12.00 11.85 
Thermal efficiency of boiler = 
actual evaporation 5 
caiioveias * per cent....... | 54 | 77 
Chimney and gases. 
Mean position of damper.................. Full open | Full open 
Temperature of furnace gases at end of 
WOE WO MN. seme sccectesescestn above 750°; above 75u° 
Temperature of furnace gases at base of : 
, COIN iS a ae a cok cai 4359 413° 


Drait of chimney in side flue at front of |, Water gage 0os- 


boiler, inches of water.............. 0.41 in. | cillated from a 
Draught of chimney at base of chimney, | { slight pressure 
inches of water. Tisieaies esac ens ie 06 in. |) toa vacum. 
Mean analysis of fur-; CO, p. c. by vol. 8.72 18.35 
nace gases, taken | VU sp ARE 6 81s | 3.14 
évery quarterhour...(CO “ " 0.88 0.0 
a Feeepuire of air in boiler house, Fah..| 54° 58° 
moke. 
Total number of times smoke observed... 70 7 





Total duration of smoke, minutes... ... 105 
Mean intensity of smoke ‘Mr. 1). K. 
Clark s smoke scale), number . ord 7 


In this experiment the bars were rather too wide apart for the small coal 
used to get the best results. 











ing surfaces; (2) the powdered fuel must be thoroughly mixed 
with the entering air, so that the air will surround the par- 
ticles of coal and the fuel must be delivered in an uninter- 
rupted stream; (3) the particles of fuel must be maintained 
suspended in the gases until they are completely burned, and 
this requires a somewhat long flame-way, for the flame must 
not be chilled. 

When the coal is finely divided and delivered uniformly 
mixed with air a solid radiating flame is produced, which at 
first is full of particles of solid fuel in incandescence, and 
these rapidly disappear, leaving the larger portion of the flame 
merely that of burning gas. One has only to follow this flame, 
as the writer has done, by means of peep-holes arranged 
through the brick-work of an ordinary boiler setting, to be 
impressed with the completeness and ideal character of the 
combustion. The flame is that of gas rather than oil. The 
fuel appears to be gasified in an intensely hot atmosphere 
containing the right proportion of the supporter of combus- 
tion. 

Different systems handle the pulverization differently. The 
Germans prefer to powder the coal in one place and deliver 
to the feeding machine in bags, while in this country the 
neater and safer process of pulverizing the coal as it is used 
is generally followed. A large amount of finely powdered coal 
may or may not be dangerous in storage, but there seems to 
be a decided advantage in carrying the dust directly from 
the pulverizer into the furnace, because this permits of the 
most perfect aeration, and this is essential. The power for 
grinding is applied in various ways, either by belt driving 
from a small steam engine or by connecting a steam turbine 
directly to the grinder. The grinding is usually in two stages, 
the first bringing the coal to about the size of split peas and 
the second completing the process. The fine grinding seems 
to be accomplished best by attrition in a cylinder filled with 


rapidly revolving vanes, and from this cylinder a blower takes 
the dust into the furnace through a tuyere, which is filled with 
partitions parallel to the current for the sake of obtaining 
the uniform mixture and for spreading and concentrating the 
delivery as desired. 

At least four different systems seem to be giving promising 
and, we may say, satisfactory results. Of these the Wegener 
process has made considerable headway in Germany and in 
England. This process was described and illustrated in this 
journal in July, 1896. The results of trials made on a Cornish 
boiler by Mr. Bryan Donkin at that time are reproduced in the 
accompanying table. 

In the Wegener process the powdered coal is delivered to 
the feeder in sacks. The fire doors and ash pit openings at 
the front of the boiler are closed and the natural draft of 
fie chimney is used to deliver the coal dust to the furnace 
through a large duct, over which the dust hopper is mounted. 
In the duct is an air turbine driven by the natural air draft, 





Fig. 3. 


and this operates a revolving sieve and a tapper whereby the 
dust is shaken down into the stream of air, by which it is 
carried into the furnace. The results of the trials indicate 
a decided superiority of the dust fuel over the same coal 
burned upon a grate a few days before in the same boiler. 
No extraordinary performance is claimed for the Wegener 
process, but this test would indicate that its commercial ad- 
vantages depend largely upon the cost of powdering the coal. 
As far as smoke is concerned, it is perfectly satisfactory. 

Another German process, the Schwarzkopff, is particularly 
interesting just now, because of experiments which are being 
conducted with it by Mr. Wm. Renshaw, Superintendent of 
Machinery of the Illinois Central, upon one of the furnaces 
at the 14th Street Power House of that road in Chicago. The 
plan of this device is shown in the accompanying engraving, 
Fig. 1. Mr. Renshaw is not ready to express an opinion pend- 
ing the results of tests which are now under way, but he 
evidently considers that there is something in the process and. . 
promises the results when the tests are completed. 

The Schwarzkopff feeder is attached to the furnace front 
and consists of a hopper containing the pulverized coal, a 
rapidly revolving brush to feed the coal through an opening 
into the furnace, and an air opening for the control of the 
air. The regulation of the delivery of the fuel is had by the 
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small hand wheel which controls the opening through which 
the dust passes to the brush. 

The Ideal Fuel-Feeder Company, 164 Montague Street, Brook- 
lyn, have been engaged for several years in developing a pul- 
verized coal system, and the writer recently examined it as 
applied to a cylindrical return tube boiler in commercial oper- 
ation in Brooklyn and was impressed with the whole idea, as 
no one can fail to be- who will take the trouble to investi- 
gate it. 

The boiler is of 90 nominal horse-power and supplies steam 
at 80 lbs. pressure. The stack temperature is about 400 degs. 
The boiler was taken as it stood when used for grate firing, 
and the machine shown in Fig. 2 was applied as indicated in 
Fig. 3. A small vertical stationary engine and a belt to the 
pulverizer completed the equipment and a return to grate firing 
may be made in five minutes, plus the time required to start 
the grate fire. After watching the stack for two hours we can 
say that the combustion is absolutely smokeless as regards 
black smoke. There was at times a light-gray mist near the 
stack, but less in amount and of about the character of the 
whitish haze from a stack of a coke fire. Prof. D. S. Jacobus, 
after a test, says of it: “At times there was no smoke visible 


‘at the stack, and the smoke which did appear under some 


conditions of the fire was of a very light character, being in 


.the nature of a gray mist extending but a few feet from the 


chimney. When working under proper conditions there was 
little or no smoke produced.” 

On the day of our inspection Clearfield bituminous coal was 
used, which has about 75 per cent. fixed carbon and 20 per 
cent. of volatile matter. The crusher and pulverizer require 
about six horse-power, but this machine has a range of capac- 
ity from 200 to 900 lbs. of coal per hour, which is hardly a 
fair test of the power consumed by the pulverizer, because 
its capacity is much greater than that of this boiler. A 
glance at the engravings will show that the machineisinthree 
parts, the grinder, the pulverizer and the blower. The success 
of- this system seems to be chiefly in the satisfactory aeration 
of the fuel, and its uniform delivery. Experiments are now 
being undertaken to determine the possibility of firing several 
boilers from one machine, and if the dust can be delivered 
uniformly to several furnaces a long step in the direction 
of practical application to boiler plants will have been taken. 
It is also the intention to apply it to locomotive and marine 
practice, where a wide field awaits a successful system. We 
have records of evaporative tests with Clearfield coal, show- 
ing 10.48 lbs. of water per pound of coal, the feed water be- 
ing at 72 deg. F. The same coal has given about 6 Ibs. on 
the grates of this boiler. 





The efficient lighting of freight yards at night is a difficult 
problem, and one which has as yet been solved in but few 
cases. Good .ighting is most desirable to facilitate the work 
of carding the cars and carrying on the various switching 
movements, but the conditions are very unfavorable. Electric 
lighting is in many ways the most satisfactory, but great care 
needs to be taken in placing are lights so as to avoid long 
shadows as far as possible. This means the use of very tall 
poles. With lights badly set, the alternations of patches of 
bright light and moving shadows of intense blackness (by 
contrast) are probably more dangerous than a uniform dark- 
ness to which the men’s eyes become more or less accustomed. 


The writer has in mind a case where the electric light was 
introduced in a dock shed formerly lighted by gas jets and 
hand lamps. The general effect was surprising; the whole 
shed seemed to be light. The intense shadows, however, were 
at first a great source of annoyance to the men trucking loads, 
and when they began to get used to them, several accidents 
occurred through men stepping off the edge of the dock in 
the shadows. As a result, the entire arrangement of the arc 


lamps had to be changed, by placing the lamps as high as 


possible and so distributing them as to prevent the long ana 
intensely black shadows which existed under the original ar- 


rangement.--B. E. R. Tratman, Western Railway Club, 


FAST RUNS ON THE LEHIGH VALLEY. 





Black Diamond Express. — 





During the period from October, 1897, to July last, the “Black 
Diamond” express of the Lehigh Valley has made a number of 
fast runs which have been tabulated by the passenger depart- 
ment and are reproduced in the accompanying table: 








FAST RUNS MADE ON LEHIGH VALLEY RAILROAD. 







































































Distances Over 100 Miles. 
oa he 
4 Date. From | To Dist. E £ S LE 4 
~ ° r= ‘i 
= < 
9 |July 20,1898.|/Sayre ...........5. Buffalo .... ..... 177 169 | 63 
9 |July 24, 1899.|Sayre ......... ‘ED baes 5 eed 1i7 170 | 62 
Distances 50 to 100 Miles. 
Sealyiu 
g _ Date. From To Dist. Bas se 
a <*- =| n = 
10 |Oct. 11, 1897.|Easton....... .... So. Plainfield ....| 60.4 48 64 
10 |Oct. 16, eee eee Parkview ....... 65.6 60 66 
10 |June 6,1898.|Easton _.......... Parkview ........ 65.6 61 62 
9 |Jan. 9, 1899.|Manchester ...... Buffalo .......... 88 8&6 61 
9 |Mar. 22, Manchester.. .. |Buffalo........... 8&8 85 
10 | Mar. 23, Buffalo ........... Manchester ... .. 88 83 64 
10 |Nov. 2, Wende .. |Manchester ..... | 69 61 65 
Distances Under 50 Miles. 
; - Wee ; 
on ial 
4 | Date. From To vist. |B ES es z 
|. O om 
a <*> Sin” 
9 |May 15, 1899.|So. Somerville....|Landsdown ...... 19.5 16 73 
9 |May 20, Laceyville....... Rummerfield..... 18.9 14 82 
10 |June 2, Re Wyalusing..... 16.8 14 73 
9 \July 18, Laceyville ....... fh SS 26 22 72 
9 |Aug. 19, Laceyville........ Homet's Ferry...| 15 12 75 
10 jOct. 13, Rummerfield..... Laceyville........ 18.9 15 76 
9 |Nov. 3, erry Geneva Jct. ..... 43.9 33 £0 
9 |Feb, 12, 1900.|Hinman,........ Geneva Jct...... 44.9 37 73 
9 |Feb. 19, PO Sa ee Kendaia. ........| 34 25 82 
9 | Mar. 22, Batavia _........ Depew Jct........ 27.5 23 70 
10 |July 3, Homet’s Ferry. ..|Laceyville eS a 12 15 
9 |July 21, ee oe ee Kendaia.......... 34 89 
10 |Oct. 5.1897.;\Musconetcong. /Three Bridges...| 15.4 12 77 
10 jOct. 9, Three Bridges. . |Bound Brook..... 15.5 11 85 
10 |Oct. 13, Homet’s Ferry...|Laceyville........ 15 ll 82 
9 |Oct. 16, Wyalusing. ..... Wysox ....... ae Ff 68 13 78 
Oct. 18, Pt. Reading. Landsdown ...... 21.9 18 71 
10 |Oct. 21, Musconetcong. ..|BKound Brook ....| 30.9 26 71 
9 |Nog. 1. Wyalusing....... Wysox ......... 16.8 14 72 
9 |Nov. ll, nT Jeers Kendaia .......| 17.6 12 88 
10 |Dec. Ll, Towanda......... Laceyville....... 30 25 72 
June 9 1898.|Parkview ........ So. Plainfield 15.2 14 66 
10 |Jan. 13, Musconetcong. ..|/Three Rivers..... 15.4 13 66 
9 |Aug. 6, So. Somerville. |Landsdown...... 19.5 17 69 
9 |Aug. 9, Parkview ... .... So. Plainfield....| 15.2 13 70 
10 j|Aug.3i, So. Plainfield....|Parkview ........ 15.2 13 70 
9 jOct. 3, Burdett ..... .... Kendaia ........ 22.9 17 82 
9 et 17, Alpine iteeeun Kendaia.......... 34 79 
9 |Dec. 16, Laceyville....... Rummerfield..... 18.9 15 76 








The regular schedule of this train is, westbound, New-York 
to Buffalo, 448 miles, 9 hours and 55 minutes, including the 
ferry and 13 stops. Deducting time consumed by the ferry and 
stops, the actual running time of the train between Jersey City 


and Buffalo, 447 miles, is 9 hours and 12 minutes. 


The regular schedule of the train, eastbound, Buffalo to New 
York, 448 miles, is 10 hours and 3 minutes, including ferry and 


13 stops. Deducting the time consumed by ferry and stops, the 
actual running time of the train between Buffalo and Jersey 
City, 447 hours, is 9 hours and 20 minutes. 

Especial attention is called to the fast run made by train No. 
9 on July 21, 1900, Alpine to Kendaia, a distance of 34 miles in 
23 minutes, or a speed of 89 miles per hour. Another instance 
is shown on November 3, 1899, where train No. 9 ran 43.9 miles 
in 33 minutes, this being 80 miles an hour. 


It is understood that these figures are.taken from the train 
sheet records. 








The first of the new Monitors, the “Arkansas,” was launched 
at Newport News, November 10. These vessels will have a 
single balanced turret forward, with 9 in. of steel armor and 
equipped with two of the new type 12-in. guns. They will 


also have four 4-in. rapid-fire guns, three 6-pounders, and four 
1-pounders, 
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AIR BRAKE HOSE SPECIFICATIONS. 





Belgian and French Railroads. 





In connection with the discussion on brakes and couplings 
before the International Railway Congress, Mr. J. Doyen, En- 
gineer of the Belgian State Railways,* presented some of the 
details of foreign practice with regard to air-brake hose 
which will interest our readers who have been concerned 
by the great expense of hose maintenance. Mr. Doyen speaks 
of the hose as being mainly responsible for the maintenance 
charges of the brakes. Many foreign roads have adopted hemp 
coverings to protect the hose, and the French Northern has 
increased the life of the hose 50 per cent. by varnishing 
ana tarring it before applying the covering. Mr. Doyen con- 
cludes his paper with extracts from the specifications of sev- 
eral roads which we reproduce from the record. 

The Belgian State Railways specify as follows: The density 
of the rubber shall be at least 1.10 and it shall be vulcanized 
by means of sulphide of antimony. The rubber shall, without 
losing its qualities, support a dry heat of 266 deg. Fahr. for one 
hour, and a moist heat of 320 deg. Fahr. for three hours; it 
shall leave when burnt 42 to 45 per cent. of ash composed 
of equal parts of oxide of lead (litharge) and oxide of zinc. 
The canvas used in making the tubes shall be up to sample. 
The tubes must be capable of being placed without tearing 
on a mandrel the maximum diameter of which is 1% in. for 
tubes the interior diameter of which is 11/16 in., and 1% in. 
for those of 1% in. diameter. Tubes of 11/16 in. interior diam- 
eter are made with four layers of cotton canvas, those of 
1% in. with five layers. The tubes must be provided at each 
end with a ring of rubber 2/25 to 3/19 in. thick; plunged in water 
and filled with air at a pressure of ten atmospheres they 
must: not deteriorate and no air bubbles must escape. The 
tubes are to be guaranteed for two years and a half. 

On the French Eastern Railway the pressure test is limited 
to 7 kilograms per square centimeter (99.6 lbs. per square 
inch), and the tubes are guaranteed for two years. 

The French Southern requires special tests. A sample of 
the rubber reduced to small pieces and heated in a drying 
oven to. 275 deg. Fahr. for six hours, must remain elastic, 
and must not become brittle or alter its properties. Another 
sample placed in chlorine at 68 deg. Fahr. for twenty-four 
hours must not harden or crack on the surface. A third sam- 
ple must not crack or change its shape if heated for an hour 
to 248 deg. Fahr. in the mineral oil called “Mazout.” The pro- 
portion of mineral matter and ash contained in the rubber 
must not be greater than 45 per cent. Under the action of a 
solution of caustic soda in alcohol, the rubber must not lose 
more than 15 per cent. of the weight of pure rubber it con- 
tains. Washed afterward in nitrobenzene the loss must not 
be more than 35 per cent. of the same weight of pure rubber. 
These tests are to be carried out as follows: 

One gram of shredded rubber is to be digested for an hour 
at boiling point in a flask fitted with a return condenser with 
a mixture of 4 cubic centimeters (0.244 cubic inch) of pure 
soda lye at 36 deg. Baume and 17 cubic centimeters (1.037 cu. 
in.) of 95 per cent. alcohol. The solid matter left is to be 
washed with boiling water, until the washing water is neutral, 
then collected on a weighed filter and dried at 100 deg. C. (212 
deg. Fahr.) until the weight is constant. The weight of dry 
matter remaining, subtracted from one gram, will give the re- 
quired loss of weight. 

Let c be the percentage of ash, F the loss of weight (in cen- 
tigrams) found above. Then the loss as a percentage of the 
weight of pure-rubber will be given by the expression: 


100 
pga 
100 —c 





*Bulletin, International Railway Congress, July, 1900, page 2,175, 


The insoluble residue obtained above is then to be digested 
for about an hour at about 20 deg. C. (68 deg. Fahr.) with 
30 cubic centimeters (1.831 in.) of nitrobenzene, then filtered 
and washed, first with 30 cubic centimeters of nitrobenzene and 
then with 100 centimeters (6.103 cu. in.) of 95 per cent. alcohol. 
The residue is then to be dried at 100 deg. C. (212 deg. Fahr.) 
until the smell of nitrobenzene has disappeared. 

Let A be the new loss of weight (in centigrams) thus found, 
then the loss due to nitrobenzene, taken as a percentage of 
the pure rubber, will be given by the expression: 


100 
FES I AS 
100 —c 


The Paris-Orleans Company requires that the tubes should 
stand an interior pressure of 30 kilograms per square centi- 
meter (426.7 lbs. per square inch) without permanent stretch. 
They must be capable of being bent to a radius of 100 milli- 
meters (4 ins.) throughout their length, without breaking or 
flattening. 

On the Paris-Lyons and Mediterranean Railway the tubes 
are in the first place slipped on to the connecting pieces, which 
have been painted with rubber solution. It must be possible 
to do this without the use of a mandrel to stretch the tube, 
and without tearing or stripping the rubber. The tubes hav- 
ing thus been provided with a metallic coupling piece at each 
end, are fixed to these coupling pieces by means of metal 
bands drawn up by a screw. They are then tested for leakage 
at a pressure of 10 kilograms per square centimeter (142.2 Ibs. 
per square in.). At this pressure the increase in exterior 
diameter must not be more than 4 millimeters (3/19 in.). A’ 
certain number of tubes from each batch are tested for bend- 
ing as described hereafter, which, filled with air at a pressure 
of 8 kilograms per square centimeter (113.8 lbs. per square 
inch), they are then tested again for leakage at a pressure of 
10 kilograms per square centimeter (142.2 Ibs. per square inch). 
For the bending tests each tube, with its coupling pieces, is 
put in a special machine, which reproduces as nearly as pos- 
sible, by means of oscillations of 200 millimeters (8 ins.) ampli- 
tude, the deformation which the tubes undergo in practice on 
the coaches. The tubes are subjected to a series of 20,000 
oscillations, with an interior pressure of 8 kilograms per 
square centimeter (113.8 Ibs. per square inch). If the oscilla- 
tion tests reveal no defect, and if during these tests the metal- 
lic coupling pieces at the ends of the tubes are not displaced, 
the tubes undergo the second leakage test at 10 kilograms — 
(142.2 Ibs. per square inch) pressure as mentioned above. 








In discussing the problem of securing adequate freight house 
facilities in very crowded districts, in a paper before the West- 
ern Railway Club, Mr. E. E. R. Tratman expresses the opinion 
that there are already cases where economy would well warrant 
the installation of tracks on two floors, the cost of land being 
greater than that of the additional building and equipment. 
Mr. E. P. Dawley, of the New York, New Haven & Hartford 
Railroad, states that $2 per square foot extra, above the cost 
of a one-story house, ought to give a good mill-construction, 
slow-burning type of building two stories high. The arrange- 
ment would be easily established on a side-hill location, but 
could also be established in flat localities with comparatively 
little additional expense, and prove a profitable and economical 
investment. Coaling stations quite frequently have approaches 
of 5 to 6 per cent., or even 10 per cent., for the loaded coal 
cars, which are pushed up by a small dummy car on the end 
of a cable, or by other suitable means. At coaling piers, etc., 
the loaded cars—with 39 to 50 tons of coal—are sometimes 
hauled up inclines of 25 per cent. to the top of the pier by 
cables. Similar methods could be used for the freight houses, 
and if the low-level tracks weie depressed 4 or 6 ft., the in- 
cline approach to the high level would be quite short. 
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The satisfying results of awarding prizes in manufacturing 
plants to men who suggest the most valuable improvements 
and the steady increase in the practice raise the question 
whether the idea is not equally applicable in railroad shops. 
If a superintendent of motive power should be autharized to 
offer to the shopmen several prizes, varying from perhaps $100 
to $25, to be awarded annually for the suggestions which lead 
to the greatest amount of saving in cost of the work, it is prob- 
able that the investment would pay handsomely, as it does in 
other large establishments. In a thousand workmen such as 
are found in locomotive and car works there must always be 
many bright, intelligent men whose interest might be enlisted 
in this way. 








The locomotive of to-day is a noble production, and we are 
in hearty sympathy with every effort toward symmetry and 
beauty in design. Americans are accused of building locomo- 
tives which have the appearance of being “blasted out of the 
solid rock,” in the pursuit of simplicity, and this in many 
eases amounts to an utter disregard of appearances which 
seems unnecessarily severe. In a recent address before the stu- 
dents of Purdue University, Mr. Waldo H. Marshall, of the Lake 
Shore, defined the conditions in working up a design as (1) 
Safety; (2) Efficiency and reliability in service; (3) Economy, 
and (4) Beauty of the whole design. Upon the last point he ex- 
pressed a high and worthy ideal when he said: “The modern 
locomotive, with its mammoth proportions and simple out- 





lines, its great boiler indicative of power, and its well propor- 
tioned machinery is altogether too magnificent and majestic 
a piece of work to leave the hands of the designer in a crude 
and unfinished state. A handsome locomotive hauling at high 
speed and apparently with so much ease a long passenger train 
or dragging with slower motions many hundreds ef tons of 
freight, is a sight which pays the designer for’ all of his labor, 
and if we reflect upon the great work which the locomotive is 
doing, and will yet do, for mankind in the development of the 
resources of nations, and the extension of the bounds of civil- 
ization, we find inspiration for careful, conscientious work in 
the assurance that whatever can be contributed to the perfec- 
tion of the locomotive is worth the best efforts of the me- 
chanical engineer.” 








THE STAYBOLT PROBLEM 





In the matter of staybolts one of two things is certain. They 
should be made so that they will not break or locomotive boil- 
ers should be so constructed that staybolts will not be neces- 
sary. Both are possible, and the exigencies of present service 
demand a decided step away from present practice, which is 
giving so much trouble. Delays to engines because of inspec- 
tion and necessary replacements of broken bolts and the cost 
of present methods are becoming sufficiently important to de- 
mand radical treatment without consideration of the question 
of safety at all. 

The extent of the effect of the advent of the wide firebox on 
this question is uncertain. It is expected to lead to an improve- 
ment, and such a plan as Mr. Gaines presents elsewhere in 
this issue will probably tend in the same direction. These, 
however they may affect the future, cannot help matters with 
the 35,000 or so narrow fireboxes in use in all parts of the coun- 
try. These constitute a problem by themselves, and it is highly 
desirable that a remedy should be found to meet the needs of 
these, and also new fireboxes, in the same way. 

Enough is known of the peculiar relative movements of the 
inside and outside firebox sheets to show the necessity for 
flexibility in the staying, and it has been said that, if the ends 
could be properly secured in the sheets, wire rope stays would 
be ideal. Perhaps they would, but it is now believed to be 
doubtful whether the typical sling stay so long used for crown 
sheets would not be even better, because it permits of a slight 
approach of the sheets toward each other. This is held to be a 
necessary feature by one who has experimented with staybolts 
and stuffing boxes to measure these movements. Mr. J. B. 
Barnes, Superintendent of Motive Power of the Wabash Rail- 
road, has kindly enabled us to illustrate and describe in this 
issue an important improvement in staybolts which he has 
devised after an experience of thirty-five years, and he has 
taken a great deal of trouble to give us a thorough description. 
He believes this design to fully meet the needs, and further- 
more says: 

“We have removed and replaced in the fireboxes of 30 of our 
high-pressure engines between January 1 and September 1, 
1900, 3,100 staybolts of ordinary design, and we use in stay- 
bolts of our make the best material we can get for the pur- 
pose. On a road with large and closely assigned equipment 
the aggregate deténtion to engines on account of renewals of 
staybolts is a very important and expensive item. Taking 
engines out of service for this purpose and substituting others 
interferes with traffic and takes time which is very valuable, 
in addition to the large expense of repairs.” 

In previous issues* we have endeavored to-inform our readers 
of progress in staybolts. At present a flexible connection with 
the outer sheet seems to be the most promising factor. These 
bolts will cost more than ordinary ones to instal, but if they 
do not break, the expense is justified. We do not believe tifat 
present common practice in staybolts will be perpetuated or 
even defended much longer. 
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CORROSION OF STEEL CARS. 





Apparently Not a Cause for Anxiety. 





If cars made entirely of steel are to have short lives because 
of corrosion, it is important to know it, because of the num- 
bers which are being built. We considered the subject suffi- 
ciently important to secure an expression of opinion from a 
railroad mechanical officer whom we consider the best authority 
to be had. His experience covers the period of a little more than 


two years since the beginning of large orders for steel coal cars, 


and he finds no evidence that they are being injured by cor- 
rosion. He does not say that there has been no corrosion 
at all, for in the case of & small number of cars which stood 
on a side track loaded with soft coal for 90 days, some of 
the hopper plates and door fixtures were corroded, but not 
more than was to be expected. In fact, as much trouble has 
been experienced with wooden cars under similar conditions. 
Sometimes the door fixtures and truss rods of wooden cars 
have suffered; also the trucks and even the rails. This officer, 
who, for obvious reasons, does not wish his name used, believes 
that his experience has been long enough, and we know it has 
been wide enough, to develop the weakness if it exists. His 
opinion is reassuring. 

In France (see the American Engineer, Vol. LXX., page 171, 
1896) Mr. Tolmer, in 1896, found that steel frame cars showed 
the following proportional losses in section from corrosion 
and rust: 


Cars built in Life. Loss in per cent 
Dias ahve nd oo uw cicmo yt beseudacteaawne 27 years 6.0 
WES 64 Rene decks ccdvcdeehes iad bude tasae 22 years 4.0 
Bee ake tak sb dca TES R con baste ch ecto 21 years 3.18 


In the same year, 1896, Mr. E. M. Herr, then Assistant Su- 
perintendent Motive Power of the Chicago & Northwestern, 
found that iron locomotive tender frames showed a waste of 
from 1@ to 15 per cent. in section in service varying from 
9 to 17 years, the exposure to the weather being noticeably 
severe upon them, and the use of paint almost wholly neg- 
lected. Mr. Tolmer recommends painting steel cars every 
three years and if this is carefully done the structures are 
expected to last from 40 to 60 years in France, which is long 
enough for any part of railroad equipment to become obsolete 
several times over. Locomotive tenders are subjected to infi- 
nitely more severe service than that of coal cars, and there 
has never been a question of what material should be used 
for their construction. Neither is wood considered as a better 
material for the coal space of tenders. If a steel car is thor- 
oughly painted every three years the life of the understructure 
will be indefinite and, except for repairs due to wrecks, there 
should be a little expense required, probably much less than 
with wooden cars. The cost of repairs to a wooden car aver- 
ages about $40 per year (Interstate Commerce Commission 
Statistics), and it is probable that this amount per year will 
be more than enough to keep steel cars in good condition for 
several times the life of wooden structures. It has been pretty 
well established that with wooden cars the repair expense may 
be divided as follows: Body, 36 per cent.; trucks, 32 per cent.: 
draft gear, 32 per cent. The trucks and draft gear being com- 
mon to both, will balance each other, and there remains a 
steel car body to be maintained against a wooden one for 36 
per cent. of the total cost of repairs. It is reasonable at least 
to expect this ratio to be maintained, and it is probable that 
the total cost will not be increased by the steel cars in spite 
of the fact that they carry more freight and are generally 
used more continuously than the wooden cars. 

It is important to design steel cars to prevent the bending 
or “working” of the plates near the joints because of the op- 
portunity for corrosion which such bending offers. The draft 
gear question is also important, and much more so as the ca- 
pacities increase. Those. ordering large steel cars, or large 
capacity cars of any type, should take up this question care- 
fully or their draft gear troubles will enormously increase. 


this conclusion: That steel cars, or any other cars, should _ 


not be used for the storage of soft coal, for any length of time, 
particularly wnere exposed to the weather; steel cars should 
be painted thoroughly and often enough; the draft gear should 
be adequate to meet the demands upon it, and if these pre- 
cautions are taken steel cars ought to be practically inde- 
structible, or-at least as much so as steel bridges; that is to 
say, they will outlive their usefulness. 








y THE DEPTH OF WIDE FIREBOXES. 





In heralding the advent of the wide firebox for soft coal 
burning, in the November number, we have been taken to 
task concerning the omission of a consideration of the depth 
of the firebox. A correspondent who is securing most satis- 
factory results with wide fireboxes and is enthusiastic in their 
praise, fears that in the desire to secure adequate grate area 
the importance of depth in the firebox will be neglected. He 
insists that, for soft coal, the firebox should be both wide and 
deep, and he is probably entirely correct, because there appears 
to be every reason to believe that the more combustion space, 
within the limitations of the locomotive, the better. But we 
believe that the wide grate has so much to offer in the way 
of improvement that the gain due to width is greater than 
that to be obtained from depth. If both cannot be had, it will 
probably be found best to get the width at a considerable sac- 
rifice of depth. We have particularly in mind the six-coupled 
engine for fast and heavy passenger service, to which it is diffi- 
cult to apply a wide firebox without making it very shallow. 
A six-coupled engine is a necessity upon roads having fast, 
heavy trains making frequent stops, and it is this type which 
seems to offer the difficulties, and it is relatively easy to 
secure deep fireboxes with the Atlantic type wheel arrange- 
ment. If it is possible to use a wide and shallow box over 
very large driving wheels the powerful passenger engine will 
be easy to design. 

Another correspondent supports the wide and deep box. He 
says: ‘There is a distinct difference between the wide, shal- 
low firebox, as a type, and the wide, deep firebox. The wide, 
shallow firebox over the driving wheels is certainly not new, 
but it does not seem to be well suited to bituminous coal, which 
comes from the mines in sizes varying from very large to very 
small pieces.” 

A Western motive power officer in commenting upon the ar- 
ticle referred to, “Emancipation of the Grates,” says: “I am 
firmly convinced that in high-power modern engines, up to 
the present time, sufficient grate area and firebox volume have 
not been furnished. It will be necessary to adapt the amount 
of grate area to the fuel, which, as stated in the article, can be 
accomplished by means of large areas and of dead plates, if nec- 
essary to reduce the area, and where it is necessary to use dead 
plates it will be rather an advantage instead of a disadvantage 
in that the firebox volume will be large. This will furnish 
an excellent combustion chamber. I think that all of the ad- 
vantages of the larger grate area set forth in this article will 
be realized.” 

This gentleman is not troubled about the depth of the firebox. 
He says: “A reduction in depth will come with the use of 
wider fireboxes in some types of engines, but this, I think, will 
be offset by the many advantages.” 

A superintendent of motive power who has just ordered a 
number of consolidation engines with wide fireboxes, recently 
wrote: “I agree entirely with your views on the subject, as is 
evidenced by the fact that we are now having a number of 
heavy consolidation engines built with wide fireboxes giving 
nearly 50 sq. ft. of grate area. The recent experiments with 
the C. & N. W. engine seem to demonstrate beyond argument 
the possibilities of economy inherent in the design. The only 
adverse condition which should be apprehended is in the case 
of engines whose service requires them to stand under steam 
for a large part of the time with a correspondingly small time 


Summed up.in a few words, the situation seems to warrant g@Mof active work. Under such conditions it may be more eco- 
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nomical to burn fuel at high rates of combustion during the 
relatively brief period of maximum wor%x, in order to avoid 
excessive standing losses. 

“To the motive power official one of the most attractive feat- 
ures of the wide grate is the possession of engines which may 
be depended on to steam freely with any grade of fuel. There 
can be few such who have not been at times exasperated by the 
constant reports of trains delayed by low steam, due to poor 
coal. Lack of uniformity in quality of fuel is a condition which 
must be accepted and faced, and the large grate is at present 
the most hopeful solution of the problem. 

“The most interesting question as to the development of 

‘the type is in regard to the practicability of designing heavy 
freight engines in which high tractive power requires a large 
percentage of total weight to be carried on the driving wheels. 
In such designs, trailing wheels are out of the question, and 
careful design is needed to reach the most harmonious adjust- 
ment of parts, since a sufficient depth of firebox must be ob- 
tained without raising the boiler excessively, and at the same 
time the firebox must be elevated above the drivers. That 
the problem is not incapable of solution is demonstrated. by 
several recent designs, as to the success of which I believe there 
is little room for doubt. I think your article an excellent one. 
You have not stated the matter at all too strongly.” 

Another who has ordered a large number of wide-firebox en- 
gines says: “I think you have covered the subject in an ad- 
mirable manner. I indorse every word of your article on wide 
grates, The wide firebox and large grate surface for bitumi- 
nous coal have come to stay, I believe, and I believe that they 
will give opportunities for increased capacity of locomotives 
in passenger and freight service.”’ 

The effect of depth of firebox upon combustion is now chiefly 
a matter of opinion and the subject needs investigation. To 
secure ideal firebox conditions the depth, as well as the area, 
needs to be made to fit the coal. Anthracite, with its short 
flame, requires comparatively little combustion space, while 
all long-flaming fuels require more. If coals could always be 
selected, those high in fixed carbon would be favorites be- 
cause the heat would be developed close to the fre, and the 
heat developed near the fire has a longer journey before be- 
coming cold by contact with the tubes. 

The three coals in the following list evidently require rather 
different firebox conditions: 


Fixed carbon. Volatiles. 
Pocahontas 


Sects SENEDAS SOAs bee O< CobbseoKsinnds> 15% 18% 
I UE o oa ss Voss a vie ps nadecdues tesa ss 46% 36% 
I aia it has a caw bin tcc yu cv inaeualscassneves 44% 39% 


Such wide differences in fuels support the contention that 
each superintendent of motive power will need to study the 
special conditions which he has to meet. It is reasonable to 
suppose that Streator and Pocahontas should not be expected 
to give equally good results in the same firebox. The former 
requires greater depth. We believe that the best develop- 
ment of the firebox and combustion is only begun and that 
there is more improvement to be had from this than from any 
other factor of locomotive design. Its importance is two- 
fold, because greater efficiency of combustion means saving of 
money and also increase of capacity of the locomotive, which 
will amount, in the end, to the same thing. 








TIGHT TRAIN PIPES AND UNIFORM PISTON TRAVEL. 





- Two Air Brake Factors Requiring Attention. 





The writer recently examined a recording gauge diagram 
from the train pipe of a 30-car train, of air-braked cars, which 
showed a 35 minute struggle of the air pump, an old and small 
one, to charge the train reservoirs after a rather severe appli- 
cation. A larger pump would have reduced the time, but the 
chief trouble seemed to be in a large number of small leaks in 
the train pipe and couplings. There are two good reasons for 
investigating and remedying such conditions, first, on account 


+m 


of the impaired efficiency of the brakes, and, second, because 
of the drain on the locomotive boiler to drive the air pump. 
Messrs. Petrie and Sheldon spoke plainly on this subject before 
the Railroad Club in Buffalo last month, and indicated a con- 
dition of air brakes requiring immediate attention. They 
stated that with a slight leakage at the couplings, especially 
if the air pump is not the largest and latest, it is usually neces- 
‘sary to “cut out” air-braked cars in order t6 get any service. 
They direct attention to faults with the couplings, and say: 
“The gaskets are continually wearing out, showing that they 
should have a larger bearing surface where they come together, 
or made of a different material, to make a larger surface.” 
They suggest larger couplings or the enlargement of the gasket 
in the present coupling. 

The necessity for economizing in the use of air becomes 
more important with the increasing nimber of air-braked cars 
and the loading of the locomotives up to their full capacity. 
Also the exacting character of present-day train service de- 
mands the utmost of the brake gear. For these reasons the 
brake-slack adjuster is becoming daily more important. The 
gentlemen referred to also gave this a high place in the list of 
necessary improvements. Differences in piston travel cause dif- 
ferences in the force of application of the brakes, and conse- 
quently shocks in the train. With long piston travel the brakes 
are less efficient, because of the greater space behind the piston 
to be filled with air, and the consequent lower pressure of air 
secured by a given amount of reduction. Long piston travel 
wastes air in two ways. A car having a 6-in. piston travel and 
a train line pressure of 70 lbs. requires a 16-lb. reduction to 
give a cylinder pressure of 54 lbs. A car with a 9-in. travel 
requires a reduction of 22 lbs. to give a brake cylinder pressure 
of only 48 lbs. This may mean a waste of one-third of the air 
pumped. It is to be overcome by the use of automatic slack 
adjusters. A satisfactory brake adjuster is available and wait- 
ing for those who are ready to invest in it. 








LOCOMOTIVE BOILER EXPLOSION. 





Great Eastern Railway, England. 





An interesting boiler explosion which occurred September 25, 
at Westerfield station on the Great Western Railway, England, 
is described in “The Engineer” by aid of a number of engray- 
ings. The engine, which was nearly new, had just hauled a 
rather heavy freight train up an incline, and the safety valves, 
which were set at 160 lbs., were blowing off at the time. 

The plates showed no signs of overheating, the staybolts were 
not broken, and there seemed to be no evidence of poor mate- 
rial. The firebox appears to have given. way inside, at the side 
and below the water level, in fact quite low down; it ripped in- 
ward, tearing away from the stays until the crown was 
reached. At this time the strip torn must have been free 
from the mud ring, from which it tore away in the solid plate 
and not through the rivet holes. Highty-eight of the crown 
bar bolts were broken. According to the account of the exam- 
ination, the events appeared to be as follows: 

(1) A rent is made in the side of the box, through which water 
rushes out; (2) the pressure in the boiler being reduced, a por- 
tion of the water is flashed into steam; (3) this flasning process 
being once started, it goes on, until in the twinkling of an eye 
a pressure is produced great enough to tear up the firebox. 

The firebox ‘was of a good quality of copper. It may have 
been too good; that is to say, so pure that it was too soft, and 
a cheaper and poorer grade might have held intact. The stay- 
bolts were not riveted over at the ends. They were drilled and 
the threads closed tightly into the sheets by a drift. The fact 
that many of-them pulled through the sheet indicates the prob- 
ability that it would be better to rivet them. It is difficult to 
account for the initial fracture of the firebox sheets, and the 
only reasonable explanation seems to be that the plate pulled 
away from the staybolts and then the events occurred as al- 
ready stated, 
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TWELVE-WHEEL TWO-CYLINDER 
PirtsBURG LOCOMOTIVE WORKS. 





COMPOUND WITH WIDE FIREBOX. 


Cuicago & EASTERN ILLINOIS RAILROAD. 





Weights : Total of engine............ 189,700 lbs.; on drivers............ 150,000 Ibs. ; total of engine and tender........... 287.700 lbs. 
heel base: Driving....... ....15 ft. 6 in; total of engine........ 9 ft.4in.: total of engine and tender......... ot ft, 2 in. 
Cylinders: 214 and 33x30 in, heels: Driving....... 54 in.: truck...... 28 in.; tender........ 33 in. 
Ss NM vast. wok pegesns 72 in. ; boiler pressure................ 200 Ibs. 
Firebox : Length..........-. 108 in.; GES. ooccce oa 96 in.; depth front.... ....... 7156 in.; back........., 5056 in. 
Grate: Area.... .... Pee, Ee 'ubes: 300; 2in., 14 ft. 6in. long. 
Heating surface: Tubes.... .. 2,265.6 sq.ft;  firebox...... 5. Wee. Oe; ths total... ccc 2,447 sq. ft. 
Tender: Eight-wheel; water capacity.........ees 4,500 gals. ; coal capacity .....--scss. 10 tons. 
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Twelve-Wheel Two-Cylinder Compound, with Wide Firebox—Chicago & Eastern Illinois Railroad. 


TWELVE-WHEEL TWO-CYLINDER COMPOUNDS. 





With Wide Firebox for Soft Coal. 





Chicago & Hastern Illinois Railroad. 





The Chicago & Eastern Illinois has just received five locomo- 
tives from the Pittsburg Locomotive Works. They are two- 
cylinder compounds, with a grate area of 72 sq. ft., which is 
larger than that of recent engines with wide grates for soft 
coal. The cylinders are 21% and 33 by 30 in. and the driving 
wheels 54 ins. in diameter. The grate is 9 ft. lomg and 
8 ft. wide, and, owing to the width, the cab was placed in 
front of the firebox. The new engines have been running 
about six weeks, which is too short a time for an estimate of 
their qualities. These engines have Mr. Wightman’s form of 
cylinder and frame construction which was used on the very 
large Pittsburgh, Bessemer & Lake Erie engines (American 
Engineer, July, 1900, page 214, and September, page 280). The 
frames are of cast steel and special attention was given 
throughout to their strength and lateral bracing: The brake 
‘shoes are behind the wheels. The links are placed as near 
the forward axle as possible and a motion bar, offset to clear 
that axle, connects to the rocker arm which is very close to 
the cylinder. The diagram and photograph make this con- 





struction clear. -The combination of the wide grates and 
compounding may be expected to give a good account of itself. 
The following table gives additional information: 


Twelve-Wheel, Two-Cylinder Compound, Chicago & Eastern Illinois 





Railroad. 
Wheel base, total, of engine...............cccececseccresccceces 26 ft. 4 in. 
WOOL BOG, CPt VNN i kc cccccicceccteccsccccsdhcscdedubecdunadeena 15 ft. 6 in, 
Wheel base, total, engine and tender............cceccececeeces 51 ft. 2 in. 
WHOMEE OM: CRIVOIG ining ince eeciecidcccceuccscctcccececdastenuaen 150,000 Ibs. . 
Total weight in working order.............ccccceccccscccecceccs 189,700 Ibs. 
CN ins Fis Noche vcdeceicons cdzacdsasnion in. 
Driving wheels, diameter... in. 


Heating surface, firebox 
Heating surface, tubes 
Heating surface, total 
CORRODE obese bicdecbecctoscdcdedectunevisdanewccélernt penne % 
SOOO GMO. sis op ov co ccecncecbess tevsctdetes pea duccuhia tec “2 
BGEIOD: RII kos vicccccccccavercsementesasceusisesnsucenina Uernuel 200 
Firebox, length and width 
Firebox, depth, front and back...............cccsececees 

Height, center of boiler above rails...............ccccesceeees 9 ft 
Ee@iegnt Of “Gtmem Bbove ralle...... ioc. cccncceciedbuassdsabiiescsabene 
Drivers, material of main centers 


CORRE HEHEHE eee Hewes eeaeeeeseeese 
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Drivers, material of other centers.... 
Truck wheels, diameter................ 
Journals, driving axle, size 
SOUL TOE: GRO. BUDO. 6 oo 6 os ois cv concctiadanscsdescceaeea 

PNG BI IM IIIOEOE. 6. o csceccceccncsdcctscucedesshen ceedsaeewas 


eee eee eee eee eee eee ee eee eee eee 


re of Bag, worth DOOTINE Ss oid ocns cincaedes Re Ee a oe a 
MOGI DORE, POOEE S65. vec kbc ccicvsceciseckivinces ee n., L.-P. 21 
SCMAN PINTO WINER sania cede ws nvcnsccecusavbes H.-P. 1% in., L.-P. 2 = 
Exhaust ports, length --P, 18 in., L.-P. 21 in. 
H.-P. 3 in., L.-P. in, 
BES Sor hoes chads ch neeve cece visicckddenbentaes cepaeeene in. 
Balance slide 
‘ ay 5 in., L.-P. 6in. . 
Val fond tn Dp . J eae 
ves, lead : sh ag _—— a a ee ek ee SHORE RHR Oe ee ie 
Boller, ws of material in barrel. i: 


sossersevsseereesedl/16 and 4 in, 
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Seams, i Sextup) iveted 

Seams, kind, of iclroumterentiai Eve aASSOe8 Lapped and “double riveted oon eee eae See sere 
ap mee me Ba > gp now A pe tle ae a ropedeks _ Chicago-&. Noriiwentert: Rattway. 


Crown sheet stayed with radial stays.... ee speaaee dyes 
CEE EO IE ON ree TOP oor TEE PET TERE CELTS. 
 SUIIINEIEE 5.5 5 05 4.cvnVkss vcs cokbhe oes sched cabmaeed<s ss tapacaeXns 








Firebox, a OPACE . ..20055. Front 4 in., “back 3% in., and sides 3 in. 
SRE SB Se rere eee Peer rrr ee Cast iron, rocking pattern 
Tubes, I hg Be ooo 6.55 svc ahae aaa SEER CS 16 4554's 0d ono dde0 dhe voedtete 300 
SN RNIN 5875 Sic as bes cow k sabe py ap vaSes cous sQneres Charcoal iron 
Oa EIR MII oc 5 sg pv cee dh ce nckeenchactsccaceses bed cnxtog v¥he 
Tubes, length over sheets..................+. Ondiietekiiaiaswes 14 ft. 6 in 
Smokebox, SS ae ooo 524 ak a dlon guns edu vow bus see sae dy kisds twee 73 in. 
NL MS LW e'p cia g pack ddeewd seid go ccd abs sebetees suas s0 eaten 60 in. 
NE SN SE LON Sa ic dn F466 04 080s Me ood taba Ube eer peece cigha Single 
RINE TRUER NaS ig 55745 Sno 505 0 008.48 be hd vas Chee nd Permanent 
Exhaust nozzle, diamet 4%, 4% and 6 in. 
Exhaust nozzle, icane of tip above center of boiler............ 9 in. 
WN ae ecu RN auch boon Sb pow eEbe dass bd.v tee ctcenes socssc¥s Straight 
CM, SUMNIN MEDININUINE so cues dik bas ck cbscsiwecbsuccdedcacavesecdeosevecs 16% in. 
Stack, height above smokebox..............0 cece cee ceeeeeseeees 2 ft. 9 in. 
Tender. 
ER SESE RES SNE RE ER OSD re Oe pte nL Soe eee Pere Swivel truck 
RN A ME ioe si dncocdeaccosns ccdcesssacusicevqges 5/16 and % in. 
I SINE SIs 5 Sods bs voce kasha cing cnctesetbedirvecare Steel channel 
I I IOI ogg Dis bv vg Ad vas 00 pn ano cds boetes és uatbpese cases Fox pressed steel 
I te I Noa i bo ida poh.) b bvic Sd ov Yneh s Swing theo veeaanee Elliptic 
SPOAEMRCN CE SOU WUMOOID 6 6 ois s.5c5 oh. csceasbicessssa} onordiscossnccetacavs 83 in 
Diameter and length of axle journals........... 5 by 9 in. (M. C. B.) 
NINE AMEN, TOMI 6 n's 0 6's ooo nig nb Bas oo oe Sb isp vevnsbadecenssesé 98,000 Ibs. 
PRY ONENESS 5 50's Jo ksi 5 V5 ow pce wale cc bbe tone eye sees 4,500 gals. 
RUNNIN CALNE: UNNI oo og i o.c ssn law cml ws co's heb to doa b vescceaee ee 10 tons. 





A convenient and profitable arrangement for caring for the 


’ steam heating plants for passenger yards at terminals and 


other large stations has been devised on the Chicago & North- 
western Railway. It is in the form of an old locomotive 


% boiler mounted on an old 32-ft. 15-ton flat car with a suita- 


ble housing. It may be disconnected from the permanent pip- 
ing and sent to the mechanical headquarters at the approach 
of warm weather for repairs and storage until again needed 
in the fall. 

The boiler is supported on the car with the firebox project- 
ing through a hole in the floor, the ash pan being below the 
line of the sills. One end of the car is partitioned off for coal 
supply, and temporary water pipes are laid and protected 
against freezing. The boiler is fed by injectors and the steam 
is led through the passenger yards by underground pipes for 
heating the cars. The location is chosen so that it will not be 
necessary to move the steam heating car during the entire 




















Steam Heat Car for Passenger Yards—Chicago & Northwestern Railroad. 


HAND VS. PNEUMATIC RIVETING. 





In our November number a comparison was made between 
hand and pneumatic hammer riveting on a locomotive firebox, 
showing the marked saving in cost by the latter method. We 
have further figures on the same subject comparing the cost 
of driving %-in. rivets per day of 10 hours by hand and per 
day of 8 hours by the long-stroke riveting hammer. The figures 
are arranged for comparison as follows: 


Hand Driven. 
I EE OD Bak oss tks ceeawsneeseccspeccecesese $6.00 
ENE Sp 8 ERRORS READ See Pa ee TS 2.60 
1 Heater at $1.25..... DEE ESR Co lo ae ep peng a a 1.25 
kbs ewe eed usearekinsassetene $9.75 
Average number of rivets driven, 375, at $9.75............... $0.0260 each 
Hammer Driven. 
1 Machine operator at $2.50............. cc cece cece eee $2.50 
eR BME EMI oo. i. cuss tncs cicasnsdadscedcepecess 2.50 
I WE I dg axon 055.65 ebb edhe seevbes veares 1.50 
1/i2th salary engineer, 8 hrs, at 25c.............. 1666 
1/12th salary of fireman, 8 hrs. at 17%c............. 1166 
1/12th cost of fuel at $2.50 per day................... .2080 
ei RRURSS Seen 5 Ta SOE Oe SN emp yy eee $6. 
Average number of rivets driven, 780, at $6.9912............ 0.0089 each 
Saving SR Re RS ee ee eran ey $0.0171 each 


These costs are taken from the records of several months’ 
work, and they are believed to fairly represent what may be 
dene anywhere under ordinary conditions. This work was done 
by the Boyer long-stroke riveting hammer, manufactured by 
the Chicago Pneumatic Tool Company. 


. 


winter. The illustration shows one of them as fitted up for 
the W. & St. P. division. A number of them are in use, and 
they appear to be generally satisfactory. The arrangement of 
windows and doors is clearly shown in the engraving, which 
was made from a photograph received from Mr. G. R. Hender- 
son, Assistant Superintendent of Motive Power of the road. 

These cars have been arranged for the reception of the 
boilers by Mr. C. A. Schroyer, Superintendent of the Car De- 
partment. 








The pension system has worked so well on the Pennsylvania 
Railroad that commencing January 1 it is to be extended to 
the Pennsylvania Lines West of Pittsburg. After that time all 
employees who reach the age of 70 years will be retired upon 
pensions amounting to 1 per cent. of the regular monthly pay 
for the ten years preceeding retirement for, eachyear of ser- 
vice. If a man has had $100 per month for the last 10 years 
of his service, which covers 30 years in all, he retires on a life 
pension of $30 per month. When this plan goes into effect no 
person will be taken into the employ of the Pennsylvania Sys- 
tem who is over 35 years of age unless by action of the Board 
of Directors. Such a pension plan may be expected to insure 
contentment and steadiness among the men and a relief from 
anxieties concerning labor struggles. It is humane, it is hon- 
est and altogether good business policy. 


x 
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CORRESPONDENCE. 


DECAPODS AND COMPOUNDS. 





To the Editor: — 

I am much interested in the data supplied in the American 
Engineer for October, page 319, in specification and illustration 
of the new heavy four-cylinder compound locomotive of the 
“Soo Line,” and which we would better recognize by its origi- 
nal class as “decapod” than as you have it, a “12-wheel’; at 
least, those most accustomed to them will so continue to 
class them. 

The decapod is a class well adapted for the modern ideas of 
heavy weights, large boilers, wide fireboxes, large heating sur- 
faces, high pressure, etc., where, in freight service, there is 
work to do at speeds within their necessarily low driver capacity, 
which, in an engine of this class and 65-in. drivers, will be 
under 25 miles per hour. To illustrate the facility of adaptation 
of the decapod to heavy and difficult situations of service, I will 
state that some years ago—1887—the decapod was supplied to 
the Northern Pacific road for use in mountain construction 
work and was used during two entire years on heavy grades 
and curves, on and through the Cascade range and tunnel con- 
struction, and became favorites with the engineering corps, 
who had entire control of them during that time. These deca- 
pods were lighter and of less capacity than the engine you 
illustrate, being plain, simple machines, 22 by 26-in. cylinders 
with 45-in. drivers, 2,310 sq. ft. heating surface, 140 lbs. steam 
pressure and 140,000 lbs. weight on drivers, with a driving wheel 
base of 17 ft. and the gauge of wheels compensated to render 
easily on the construction curves, which they did admirably. 

Undoubtedly the compound feature of the ‘‘Soo Line” engine 
contributes largely to the success which your figures indicate, 
as they are given in the table of comparison with one of the 
heaviest class of simple engines, and propably compounding is 
responsible for its economy in tonnage cost per mile, and its 
splendid showing of relative capacity in effort made. This 
comparison and result brings plainly into contrast the relative 
merits of a simple and compound engine of nearly equal power; 
and, ‘taken by itself, no doubt is correct in conclusion. There 
have, however, been recent instances of successes in each of 
these types which will perplex the average mind to decide be- 
tween them. The “Northwestern” type simple engine with wide 
firebox, piston valves, high pressure and ample heating surface, 
show an economy in fuel of 20 per cent. over other engines, 
and this is their regular daily performance; while, on the other 
hand, the Chicago, Rock Island & Pacific new compounds, both 
freight and passenger, are capable of doing, and have done, 33 
per cent. more work in tonnage hauled than other engines of 
the simple type, and with the same expense for fuel. In both 
of these instances the engines are worked up to their best effort. 

To be correct in estimates of value of types, there should be 
given to each, all desirable features of design applicable to 
their type. Simple engines, for instance, referring to the 
Cc. & N. W. quoted above, should have wide boxes, large heating 
surfaces, piston valves, and whatever is found adding to their 
value—and the compound to have the same features so far as 
practicable. 

It will be an interesting test when some road getting new 
power will decide to make it on strictly equal ground and terms 
—and when done, may we all be favored with a statement of 
result through the American Engineer. : 

Chicago, Ill. Geo. W. Cushing. 

{Our correspondent directs our attention to a confusion of 
types of locomotives to which we must plead guilty, partially. 
The engine has twelve wheels. It is obvious that a proper 
classification of types is needed, and on page 374 of this issue 
will be found a suggestion on this subject.—Hditors.] 








A record of saving by the “Northwestern” type of 20 per 
cent. over other simple engines on the Chicago & Northwestern 
seems, in some quarters, to have led to the conclusion that 
there is no need for the compound locomotive if such improve- 
ments are being made in simple engines and we even hear of 
tests suggested between wide firebox simple engines and nar- 
row firebox compounds, to learn which is better. An experi- 
enced physician once advised his students to make changes in 
treatment, one at a time, in order to be sure of knowing which 


medicine kills the patient. This seems rather suggestive in 
connection with the locomotive just now. A natural inference 
would be that if the compound is advantageous at all, it 
should be more so with other advantages, such as a wide fire- 
box and a large boiler. That which improves the simple en- 
gine should be expected to also improve the compound, but 
perhaps not to exactly the same extent. 








AJAX PLASTIC BRONZE. 





The Ajax Metal Company, Philadelphia, are obtaining good 
results with their new bearing metal, which has been developed 
through their long experience and thorough study of the sub- 
ject. This metal is an alloy of copper, tin and lead, combined 
through a patented process, whereby a relatively large propor- 
tion of lead is used without segregation. The difficulty has been 
to secure homogeneity with the desired proportion of lead, and 
this was some time ago accomplished successfully with this 
process, and the result is a metal which wears better than 
phosphor bronze because it has the all-important quality of 
plasticity. 

Several years ago the Pennsylvania Railroad made exhaustive 
service tests with various combinations of copper, tin and lead, 
in order to determine the best composition which would be 
suitable for their service, and the conclusions drawn from the 
experiments were as follows: 

1. The alloy of copper and tin shows 50 per cent. more wear 
than the standard phosphor bronze. 

2. The phosphorus plays no part in preventing wear, ex- 
cepting by producing sound castings. 

3. Wear increases with the proportion of lead. 

4. Wear diminishes with the diminution of tin. 

5. Alloys containing more than 15 per cent. of lead, or less 
than 8 per cent. of tin, could not be produced because of segre- 
gation; but it was believed that if the lead could be still further 
increased and the tin decreased, and still have the resultant al- 
loy homogeneous, a better metal in every respect would result. 
The following table gives the results of these experiments: 

Results of Pennsylvania Railroad Experiments. 
————————_Composition.——_——______ 
Phos- Ar- 


Metal Tested. Copper. Tin. Lead. phorus. ic. 
Phosphor Bronze, standard.. 79.70 10.00 60 “ -80 ere 
Ordinary bronze .............. 50 12.59 RE 
Arsenic bronze, “A’’.......... 89.20 10.00 PSS .80 
Arsenic bronze, ‘‘B’’.......... 82.20 10.00 7.00 .80 
Arsenic bronze, “C’’.......... be 10.00 9.50 80 
B WOT hc chsie casks ss : 8.00 15.00 ves 

onsen th 7.00 10.50 12.50 
Relative Wear. 
Phosphor Bronze, standard.. 1.00| Arsenic bronze, ‘‘B’’........... 1.15 
Ordinary bronze .............. 1.40| Arsenic bronze, ‘‘C’’........... 1.01 
Arsenic bronze, ‘“A”’.......... 1.42| Bronze “K’’ {32 
Len Ga pads abana ee 4) 


The predictions from the Pennsylvania experiments were con- 
firmed by subsequent tests made by the Ajax Company on an 
Olsen friction machine in their own laboratory, and it was 
found that there is an almost constant relation between plas- 
ticity and wear. Their alloys showed less friction and ran at 
decidedly lower temperatures than those of the standard phos- 
phor bronze. The results of these tests were as follows: 


Tests on an Olsen Friction Machine. 
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Phosphor Bronze .......... 18% 50 10.5 31.700 
Ajax Standard Engine.... 18% 32% 7.2 19,5650 
Ajax 21 per cent. lead..... 16 44 6.7 19,100 
Ajax 30 per cent. lead..... 16 40 3.06 17 
Ajax 47 per cent. lead..... 13% 34 1.65 6, 


This process is carried out in all the alloys made by these 
manufacturers, and by doing so segregation is prevented in 
cases requiring much smaller proportions of lead than is used 
in the plastic bronze referred to. It has been noticed by users 


of Ajax metal that present results are bette tae Sas oe 
them : 


merly obtained, and the company expects to improve 
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PERSONALS. 








Mr. E. J,.Young has been appointed General Foreman of 
the Mechanical Department of the Illinois Central at Clinton, 
Til. 





Mr. F. P. Hickey hag been appointed General Foreman of 
the Atchison, Topeka & Santa Fe, at Topeka, vice Mr. F. J. 
Gunther resigned. 





Mr. F. P. McIntyre, Purchasing Agent of the Mexican Cen-_ 


tral, has removed his headquarters from Boston to No. 52 
Broadway, New York City. 





Mr. H. A. Parker, First Vice-President and General Man- 
ager of the Chicago, Rock Island & Pacific, has been elected 
to the presidency of that company, vice Mr. M. A. Low, re- 
signed. : 





Mr. C. Skinner, Master Mechanic of the Toledo, St. Louis. 


& Western, has been appointed Master Mechanic of the Chi- 
cago & Alton at Slater, Mo., succeeding Mr. W. J. Berinett, 
resigned. 





Mr. Charles A. Bingaman, formerly connected with the engi- 
neering department of the Richmond Locomotive Works, has 
been appointed Mechanical Engineer of the Lima Locomotive 
and Machine Works, Lima, O. 





Mr: Wm. Elmer has been appointed Assistant to Master 
Mechanic Stratton, of the Pennsylvania, at Altoona, Pa., vice 
Mr. J. T. Wallis, recently appointed Assistant to Mr. F. D. 
Casanave, Chief of Motive Power. 





Mr. W.-G. Moore has been appointed Assistant Treasurer 
of the Wisconsin Central Railway to succeed Mr. W. R. Han- 
cock, promoted. Mr. Moore has, for a number of years, been 
secretary to the president and has had a long and successful 
experience in railroad service. 





Mr. Charles C. Clark, for nearly eighteen years First Vice- 
President of the New York Central & MWudson River, has 
resigned that position on account of advancing years, and 
Mr. Edward V. W. Rossiter, heretofore treasurer, has been 
chosen Vice-President to succeed him. 





Mr. F. C. Cleaver, Master Mechanic of the Louisville, Evans- 
ville & St. Louis Consolidated, has resigned to become Super- 
intendent of Motive Power and Cars of the Wisconsin Central, 
with headquarters at Waukesha, Wis., in place of Mr. Angus 
Brown, resigned. Mr. Cleaver has been with the Louisville, 
Evansville & St. Louis since October, 1896, and was formerly 
for fourteen years Master Mechanic of the Terre Haute & 
Indianapolis. 





John Hodge, Master Car Builder of the Atchison, Topeka 
& Santa Fe and one of the best known car builders in this 
country, died in Chicago, November 5, at the age of seventy- 
seven years. He was born at Ogdensburg, N. Y., in 1833, and 
had. been in railway service since 1870. He was for sixteen 
‘years Master Car Builder of the Missouri Pacific, from 1886 to 
1887 Superintendent of the St. Charles Car Works, and in 1887 
became Master Car Builder of the Chicago, Santa Fe & Cali- 
fornia. Since August of the same year he has occupied a 
similar position with the Atchison, Topeka & Santa Fe. He 
will be greatly missed in the Master Car Builders’ Association. 





Mr. George B. Reeve, the former General Traffic Manager 
of the Grand Trunk, is to succeed Mr. Charles M. Hays as 
General Manager on January 1, 1901. Mr. Reeve entered rail- 
road service in 1860 with the Grand Trunk, at the agé of 
‘twenty years, as freight clerk at Montreal, working through 


various responsible positions. In 1873 he was appointed As- 
sistant General Freight Agent and continued in that capacity 
until 1881, when he was made ‘l'raffic Manager of the company’s 
western line, the Chicago & Grand Trunk. After serving on 
the Western lines for six years he returned to Montreal in 
1896 as General Traffic Manager, which position he resigned 
last May after forty years of service in the Grand Trunk 
System. 





Mr. Francis J. Cole, who is well known to our readers 
through his valuable articles in our columns, has resigned as 
Mechanical Engineer of the Rogers Locomotive Works to ac- 
cept the position of Assistant Mechanical Engineer of the 
Schenectady Locomotive Works. He spent four years as an 
apprentice in the machine shops and was afterward draftsman 
on the Northern Central division of the Pennsylvania, and in 
1881 because chief draftsman of the Trans-Ohio division of the 
Baltimore & Ohio, where he spent two years. In 1883 he went 
to the New York, West Shore & Buffalo, under Mr. R. H. Soule’s 
administration. From 1885 to 1890 he was chief draftsman of 
the car and locomotive departments of the Baltimore & Ohio, 
and from 1890 to 1895 was Mechanical Engineer of the Balti- 
more & Ohio System. He was appointed Mechanical Engineer 
of the Rogers Locomotive Works in 1895, the position which he 
now. leaves to go to Schenectady. Mr. Cole is a close observer 
and a careful student of the locomdtive. He is an important 
acquisition to the engineering staff of the Schenectady Works 
and we congratulate both parties upon the appointment. 





Henry Villard died at his home near Dobbs Ferry, N. Y., 
November 12. Mr. Villard came to this country in 1853 at the 
age of eighteen and started life as a newspaper reporter. His 
railroad career began in 1871, while on a visit to Europe. 
He formed a connection with Frankfort and Berlin bankers, 
and in 1873 returned to this country, buying for the German 
bondholders the property of the Oregon & California Railroad 
Company and the Oregon Steamship Company, of which he 
was made President in 1875. He became interested in other 
railway and navigation companies, which later became so 
involved that a collapse resulted, in which he lost very heavily. 
Returning to Germany, he formed new financial relations and 
came back to this country and started again as a capitalist. 
In 1890 he purchased from Thomas Edison his electrical manu- 
facturing interests and with the Edison Lamp Company, New- 
ark, N. J., and the Edison works at Schenectady, N. Y., or- 
ganized the Edison General Electric Company, of which he 
was President for two years. In 1889 he became chairman of 
the Northern Pacific board of directors, but withdrew from 
railroad management after the panic in 1893, when he lost most 
of his fortune. 





EFFECTS OF A COLLISION ON WESTINGHOUSE FRIC- 
TION DRAFT GEAR. 








Butte, Anaconda & Pacific Railway. 





We have received an account of a collision which occurred 
October 14 in the Anaconda yards of the Butte, Anaconda & 
Pacific Railway, which constitutes a demonstration of the 
value of the Westinghouse friction buffer. Incidentally it 
shows a surprisingly small amount of damage to the trains 
which were of pzessed-steel cars, and on reading the account 
it is not to be wondered at that the end. cars suffered some- 
what. The result looks like a strong argument for good 
draft gear and steel cars, combined. The account is as follows: 

Switch engine No. 3 was coupled to seven loaded pressed- 
steel ore cars at the east end of the yard, being on a side track. 
A man had been left to open the west switch, and, under the 
assumption that the track’ was clear, the engineer was given 
a signal to come ahead (west), pushing the cars. -Twenty- 
nine similar cars (loaded) were at the other end of the siding, 
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about three-quarters of a mile from where the seven were 
coupled. As a result, a collision followed. No time for warn- 
ing was given, and the seven cars and engine were moving at 
about thirteen miles per hour with the latter working steam. 
Under ordinary circumstances the air brakes would have been 
set on the twenty-nine care, and it is therefore assumed that 
such was a fact, though the number of cars showing evidence 
of having received a very severe shock gives rise to some 
doubt on this point. 


The resultant injury to equipment consisted of the colliding 


TWO-CYLINDER COMPOUND CONSOLIDATION LOCOMO- 
TIVE. 





Minneapolis, St. Paul & Sault Ste. Marie Hallway. 





Heavy two-cylinder compound freight locomotives of the 
consolidation type have just been delivered to the “Soo” Line 
by the Schenectady Locomotive Works, and Mr. EB. A. Will- 
iams, Mechanical Superintendent of the road, states that they 
have made their trial trips and are working very satisfactor- 
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Two-Cylinder Compound Consolidation Locomotive, “‘Soo” Line. 


E, A. WILLIAMS, MECHANICAL SUPERINTENDENT. 


ends of the two- cars being considerably damaged, the worst 
being the seventh, or last, car from the engine. The damage to 
the other car was so much less as to enable it to be readily re- 


paired by straightening the longitudinal sills and applying 
a new end sill. To facilitate this work (as repair material 
had to be ordered from Pittsburg), the end sill was removed 
from the car. 

At the colliding ends, one coupler was broken in the shank, 
close to the head, and the other had the guard-arm broken 
off. The coupler was the “Standard,” with solid knuckle. All 
of the cars were fitted with the Westinghouse friction draft 
gear, not one of which attachment, even on the colliding cars, 
was damaged in the least. 

The opposite from the colliding ends of the two cars men- 
tioned had slight kinks in the center sills, near the body 
bolster; the striking plate and end sill were bent in about 
7/16 in., just vack of the coupler head, and the coupler locking 
pin was wedged from the blow received through the knuckle 
of the opposite coupler. In 29 cars, 37 locking pins were so 
wedged. These were driven out, slightly ground, and re- 
turned to their couplers. About 20 cars had the center sills 
injured as~ described, but in no instance was the damage 
sufficient to require any repairs. 

The average load of these ore cars is 110,000 Ibs., their light 
weight is 34,800 Ibs., and the engine, with tender, weighed 
about 150,000 Ibs. For the engine and seven cars this makes 
a total of 1,163,600 lps. At i3 miles.per hour, and neglecting 
the effect of the steam being used, this represents a striking 
force of 6,575,000 foot-pounds, which is equivalent to the blow 
one of these 110,000-ib. capacity steel cars, fully loaded and 
weighing 72% tons, would strike if dropped freely from a 
height of 54 ft. Even though no brakes were set on the 29 
standing cars, their great weight and the small amount of 
slack between them insure that the enormous amount of en- 
ergy in the engine and seven cars moving must have been 
dissipated in an exceedingly short distance. 

That tais was followed vy such comparatively slight dam- 
age is a splenud tribute to the Westinghouse friction draft 
gear, to which Master Mechanic A. Harrity gives unbounded 
praise. While reducing greatly the consequent damage, it 
came out unscathed. Nor should the strength of the car or 
coupler pass unnoticed, though the weakest points in each, 
under buffing shocks, were demonstrated to ve as described. 
The coupler has a 6-in. shank, in this being out of the ordinary. 


ECTADY LOCOMOTIVE WORKS, BUILDERS. 


ily. We have received from him a photograph. and some of 
the leading dimensions. 

These engines are designed to haul 1,692 tons of train, ex- 
clusive of the weight of the engine and tender, up a 42-ft. grade 
10 miles long, and to do this when working as compounds. 
The cylinders are 22% and 35 by 30 in., the drivers are 55 in. 
and the boiler pressure is 210 lbs. The tractive power is 
38,660 and the heating surface 2,549 sq. ft. A piston valve is 
used on the high pressure side, while the other has an Allen- 
Richardson balanced valve. Among the other details we note 
extended piston rods and brake shoes at the rear of the driv- 
ing wheels. The design is attractive for such a large engine. 
The following partial list of the dimensions presents a good 
idea of the design: 


SUA eke ta Sh inc. nc cn base hs sess veceenes Schenectady Locomotive Works 
FLL Facts MOMESEUAUS  CaWedenk ohcd dakddspumtabanmanl Compound Consolidation 
CYHNGOTS. ccc cecsuscee 22% ins. and 35 ins. diameter by 30 ins. stroke 
TRACI. DOWOE. ci ws civic ccc covccvsveacsaiteccyascsauecsenuseeweal 38,660 Ibs. 
VelvOG siisccascss H.-P. piston valve, L.-P. Allen-Richardson balanced 
DOSES EI oi sis cine Kase enncecedbiensatishen seannndend 55 ins. over tires 
boi BOSS RS Pre nreny o ar ee SF ee ea 4 Ibs. 
WRI Oe: SI aig viiv cin vcccwccssivenccscetece nicdetiateessdiae + 21,600 1 
PTGIED > SINE Ac UNE on an cc cnsd cence vesvanacccneaveauswabeedian 176,100 1 
WHIIRG GI Rr BIO. 6 ooo oki odcc cncccccccccncdécacccuunchoenen . 
Total w of engine and tender...........cccccevseescucece lbs 
We NN SN pie i ssc cctcsckcuwabcusbanecedaretne stern 16 ft. 0 
of @ Weeks bedcsecdccccéschuseetsbetesiee ft. ‘ 
Wheel base of e me ae: tema oso. osnins a cdnccasonsigusicus eae 53 ft. 9 in. 
tka Wetec rechoatevksensesdesckducogve Straight top, radial stays 
WEEE ORDER DORRGUIS. 6 505 0c cece ccccescscucstctendnesscdaeeabecved 210 Ibs. 
Piaweseer OF BOuer AC OFON. ..6.00cciciccscsinosecuecsces tibeie dans 73% in. 
WOE eal i rike se kke cect esitcecedss length, 120 ins.; width, 41 ins. 
Pe. nc nc i ciiva cesecvecececonbusscecssseupmakieares ibe 320 
Cie ceed used ccesccescucvecssasende bec ovsaus cease weeseeala 
PINON MOR cick s Ciel oosséacendsdbyceccd donee eanen cones nuteue 14 ft. 0 ins. 
TORTI: RM. POMOC. oo. cvccaictieccesadwidspewesiuxedadban 193 sq. ft. 
EE SR I CUIOD, 6 5 nos c ccecocccaswcscededesctbecesestebus 2.356 #q. ft. 
FRR I BOI iain oe do vin cin d cntcatteds ucendssucveasunn 2,549 sq. ft. 
CRG as hin Sioa y coi cn ides csc abcnastianieeanc Nipod navi Voie 34.16 oa A 
Height from top of rail to top of stack...............60.6. 14 ft. 10 ins. 
Height from top of rail to center of boiler.................4 t. 6 


ins. 
CORE OE RO, WORE. oo once a iccnsevcdecscpenctedesgavenncses 6,000 gals 
Capacity of tender, coal 10 ton 








On the Maine Central a peculiar failure of air brakes was 
recently noted. An obstruction was discovered in the train 
pipe hose, and upon investigation a dead mouse was found, 
The animal had crawled in through the coupling. 
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GAUGE FOR 56 BY 9 JOURNAL BOX. 





Delaware, Lackawanna & ‘Western Railroad. 





Mr. J. D. Murray, of the Delaware, Lackawanna & Western, 
has sent us a drawing of a convenient gage devised by him 


.and adopted by Mr. L. T, Canfield, Master Car Builder of that 


road, for use in connection with 5 by 9-in. M. C. B. journal 
boxes. It has three parts, the middle member runs to the 
back of the box and is turned up at the end, the top member 
is turned up to catch the front lugs in the top of the box, and 
the bottom member engages the lugs at the center of the box 
and allows for the width of the standard M. C. B. bearings 
and wedges. The scale, A, measures the distance between the 
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Convenient Gauge for 5 by 9 M. C. B. Jou aa Box—Delaware, Lackawanna & Western RAR. 


front and center lugs, or the distance 3% ins. as indicated on 


the drawing. The scale B measures the distance from the - 


front to the back of the box, or that indicated as 9% ins. The 
scale C measures the distance between the center lugs and the 
back of the box, indicated. as 5% ins. The right-hand rivet 
holds the bottom to the middle part and the other rivet holds 
the top to the middle one. 

The gage may be used to measure old boxes in service when 
the bearing and wedge are removed, and it is also useful in 
measuring boxes in the inspection of cars at the works of the 


. builders. - For the latter purpose it is found to be more con- 


venient to reverse the arrangement of the scales and measure 
the boxes when turned upside down. For a gage to measure 
the width between the lugs Mr. Murray uses a separate piece 
of the same shape as the bottom member of the combination 
gage, but shorter. It is illustrated in the sketch. These gages 
were devised from a suggestion received from Mr. Whyte’s 
article on page 273 of our September number, in which the 5 by 
9 journal box was criticised. 








The comments upon brass furnaces in general and upon the 
furnacé designed. by Robert Wagner, of Germany, in our No- 
vember number, were made with the idea that the customary 
brass foundry methods are very crude and that improvements, 
particularly in the melting furnaces, would result in consider- 
able saving: The comments were made in ignorance of the 
fact that the particular furnace referred to is controlled and 
manufactured in the United States by the Ajax Metal Com- 
pany of Philadelphia. This furnace has been used by this 
company for seven years with excellent results. In fact it is 
believed that there is no better furnace known at present for 
the smelting of brass. It has stood the test of experience and 
the fact that the Ajax people use it in their commercial prac- 
tice and that they thought so well of it as to secure the ex- 


clusive ownership of the rights in this country, is enough to 


say of it as a practical success. We illustrated the furnace be- 
cause it attracted our attention as an important improvement 
and it is pleasant to learn that our opinion of it has such ‘sub- 
stantial and unqualified indorsement. 





ROUND VS. RECTANGULAR “ROUNDHOUSES.” 





The locomotive “roundhouse” has by universal consent be- 
come the building used for the temporary housing of locomo- 
tives in this country until. the mere suggestion of any other 
form of building for this purpose will occasion surprise. Mr. 
John D. Isaacs, Assistant Engineer, Maintenance of Way of 
the Southern Pacific Company, at San Francisco, recently 
offered a scheme for a rectangular arrangement of engine 
house for discussion before the Pacific Coast Railway Club, 
which is worth looking over. We reproduce two diagrams 
illustrating his suggestion. 

The advantages urged for the rectangular building are: (1) 
It provides for the possibility for extension; (2) renders it 
easy to use cranes over the engines; (3) saves loss of storage 
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room for stalls which must be kept 
free for access to a roundhouse; (4) 
Saves one turning of engines which Pann ag 
must always be turned twice on a 
roundhouse turn-table. 

The rectangular engine house re- 
quires a turn-table and also a transfer 
table, but Mr. Isaacs says that the 
transfer table can be built and main- 
tained for the cost of the frogs of a 54- 
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Scheme for Rectangular ‘‘ Roundhouses.” 


stall roundhouse. He believes the time required for handling 
engines would be about equal in both plans, and as to the land 
occupied by the two classes of buildings, he makes the fol- 
lowing comparison: 

A circular engine house with, say, 57 ‘stalls would occupy 
a neat area of 3.02 acres. Assuming that three of these stalls 
would be kept unoccupied for access to so large a building, the 
actual capacity would be 54 engines. A rectangular engine 
house with 54 stalls would occupy a neat area of 2.6 acres, or 
about 16 per cent. less area than the circular building. But 
the roundhouse may be considered as occupying a square cf 
ground the sides of which are the diameters of the circle. To 
offset this there should be added, say, 110 ft. to the length 
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of the rectangular house for the extra length required for the 
transfer pit outside of the building, and the areas then become: 
Rectangular building, 2.74 acres; circular building, 3.86 acres; 
or about 40 per cent. more for the roundhouse. 

The actual space occupied by the engine house, however, is 
seldom as important as the shape of the ground space, and 
the facilities for getting a good track arrangement and good 
location for the coal chute, water crane, sand house and ash 
pit. Mr. Isaac’s suggestion is presented here for two reasons. 
It is a plan which may work out better than the roundhouse 
in certain difficult cases and it may prove to stimulate thought 
upon the question of terminal facilities for handling locomo- 
tives which is becoming more important with every increase 
in congestion of traffic. 


THE SCHLENKER BOLT CUTTER. 
Howard Iron Works, Buffalo, N. Y. 














This machine uses dies similar in action to a lathe tool, leav- 
ing a clean and perfect thread with one passage over the bolt, 
and when the required length of thread has been cut the dies 
open automatically. The dies are simple in form, which re- 
duces their first cost below that of many forms, and when dull 
they may be ground like a lathe tool and re-cut many times 
before they are worn out. Their attachment or detachment 
may be effected instantly, without removing a screw, pin or bolt. 
The machine will cut either right or left handed, square, V- 
shaped or coach threads, and a specially strong claim is made 
for accuracy. The design was guided by a desire to rerfder 
the operation so simple that any intelligent boy who can read 
figures may operate the machine as successfully as a high-priced 





The Schlenker Bolt Cutter. 
mechanic. The gears and pinions are cut, the wearing parts 
are of steel and carefully fitted, the bearings are large and are 
provided with adjustments to take up wear. The machines will 
tap nuts as well as thread bolts and will take crooked work as 
well as straight. They are made in a number of sizes and 
capacities from % in. to 3 ins. in diameter. Our engraving 
illustrates their general features and gives the impression of 
convenience, strength and compact form. The manufacturers 
are the Howard Iron Works, Buffalo, N. Y., who also manufac- 
ture pulleys, hangers, shafting, vises, pulleys, clutches and spe- 
cial machinery. 








AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 





The forty-second meeting of this society will be held in the 
rooms at 12 West 31st Street, New York, December 4 to 7, with 
the following programme of professional papers: 

Parsons, H. de B.: “Comparison of Rules for Calculating the 
Strength of Steam Boilers.” 

Porter, Chas. T.: “A Record of the Early Period of High 
Speed Engineering.” 

Thurston, Robt. H.: “Steam Engine of Maximum Simplicity 
and of Highest Thermal Efficiency.” ee 

Sangster, Wm.: “Note on Centrifugal Fans for Cupolas and 
_ Forges.” a hk Serer eS 

Dean, F. W.: “Power Plant of the Massachusetts General 
Hospital.” 





Bolton, Reginald P.: “‘The Construction of Contracts.” 

Adams, E. T.: “An American Central Valve Engine.” 

Wickhorst, Max H.: “Mechanical Integrator Used in Connec- 
tion with a Spring Dynamometer.” 
’ Read, Carleton A.: “Apparatus for Dynamically Testing 
Steam Engine Indicators.” 

Goss, W. F. M.: “Tests of the Boilers of the Purdue Locomo- 
tive.” 

Bristol, W. H.: “A New Recording Air Pyrometer.” 

Wheeler, F. Merriam: “Comparative Value of Different Ar- 
rangements of Suction Air Chambers on Pumps.” 

Gregory, W. B.: “Tests of Centrifugal Pumps.” : 

Keep, Wm. J.: “Hardness, or the Workability of Metals.” 

Sargent, Chas. E.: “New Principle of Gas Engine Design.” 

Kerr, C. V.: “Heat Efficiency of the Gas Engine as Modified 
by Point of Ignition.” 

Jones, Forrest R.: “Power and Light for the Machine Shop 
and Foundry.” 


CHAMBERS’ COMPENSATING THROTTLE VALVES. 


A new throttle valve by Mr. John S. Chambers, Master Me- 
chanic of the Central Railroad of New Jersey, at Elizabethport, 
N. J., has been adopted as standard on that road by Mr. Mc- 
Intosh. It is designed to provide for automatic adjustment of 
the disks of the throttle to provide for differences in the ex- 
pansion of the throttle casing and the valve itself. With the 
usual construction, and the valve made in one piece, consider- 
able difficulty is found in keeping the valves tight. To over- 
come this Mr. Chambers makes his valve in two parts, shown 
in the detail views. The upper disk has a sleeve which sur- 
rounds a corresponding sleeve on the lower disk. The spindle 
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Chambers Improved Throttle. 


passes through both and under the washer at the top; a space 
of 1/32 in. is provided for automatic adjustment of the dis- 
tance between the disks. The inner sleeve has water grooves 
and it may also have a packing ring at the top to guard against 
leakage of steam between the sleeves. 

The valve is ground to the seats as usual, and when the ex- 
pansion and contraction of the valve and the casing are the 
same the valve acts like an ordinary throttle, but if the casing 
expands more than the valve the automatic adjustment takes 
care of the difference, which must at all times be very small, 
and experience shows that the valve remains tight.- Mr. Cham- 
bers expects these valves to remain tight between the periods 





of general repairs to the engines. As it costs about $8 to grind 


a leaking throttle, a considerable saving is expected. 
Careful examination of the drawing may lead to the question 
of the tightness of the lower disk against its seat when -the 


casing expands more than the valve, because the steam press- 


ure upon the lower disk must tend to raise it until stopped by 
the lower end of the sleeve of the upper disk. As stated, there 
seems to be no leakage, and this probably means that the 
amount of difference in expansion is very small, probably not 
more than the thickness of a film of water between the two 
disks. When the throttle is operated the two disks seem to 


move together as. in the usual construction. The improvement: 


has-been patented by Mr. Chambers, 
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THE LUNKENHEIMER “99 MODEL” INJECTOR. 





The “99 Model” Lunkenheimer standard locomotive injector 
has been redesigned with a view of meeting the severe re- 
quirements of a service involving a wide range of loads and 
temperatures. It can be started promptly, under most con- 
ditions, at all pressures from 30 to 250 Ibs., and is not sensi- 
tive, there being no fear of uncertainty of action. It works 
without adjustment of the steam or water at pressures between 
40 and 250 lbs., and the capacity may be reduced over 50 per 
cent. at all points. In this model, when the water discharge 
is reduced the steam consumption is also reduced in direct 
proportion, instead of the water supply being alone cut down. 
This is the basis for a claim for economy superior to that of 
other makes. Durability was prominently in mind in its de- 
velopment. The overflow valve is held positively to its seat 
when working and all of the water is forced into the boiler. 
The lifting and forcing tubes are combined in one line, the 
only tube subject to appreciable wear being the forcing com- 
bining tube, which is made large and is free from spill holes. 

It may be easily renewed and at slight expense when neces- 
sary. All of the tubes are screwed in from the same direction 
and all may be removed or replaced without dismantling or 
disconnecting the injector more than to remove the steam 
valve bonnet. The valves are also conveniently placed and 
accessible and the body casting is in a single piece. The 
line check valve is of the swing pattern which gives a full 
waterway and when worn in the seat it may be reground with- 
out removal from the body of the injector. 

The starting is by a single movement of the starting lever; 
the first portion effects the lifting and the further movement 
puts it into full operation. To regulate the discharge the crank 
handle is used, and it will change the capacity from maximum 


Section on A-A 





Lunkenheimer Injector. 


to minimum at all pressures between 40 and 250 Ibs. It is 
necessary to manipulate the crank handle only at pressures 
below 70 Ibs.; above that pressure the injector is started 
without reference to the delivery and the water is regulated 
afterward without danger of breaking the stream. On short 
lifts: the water may be as hot as 135 deg. F. at all pressures 
up to 260 Ibs. A convenient and simple heater attachment is 
provided. All injectors are tested before shipment to press 
ures up to the limit stated and with water at 76 deg. F., with 
a lift of 6 ft. They are also tested for working hot water. 
The manufacturers, the Lunkenheimer Company, Cincinnati, 
O., have had remarkably successful results with this model. 
This is the only injector on the market which cuts down the 
steam consumption in direct proportion to the amount of water 


MANDREL FOR FACING PISTON RINGS. 


The accompanying engraving illustrates an expansion man- 
drel for use in facing piston rings on both sides at one opera- 
tion and was described by Mr. G. R. Martin, of Thames Dit- 
ton, in a recent issue of the “American Machinist.” We have 
seen many schemes devised for doing this work, but none 
quite so effective and convenient as this. 

The features of this device are the expansion disk marked 
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Mandrel for Facing Piston Rings. é 
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B in Fig. 1, around which is placed the ring 
to be faced, and the mechanism used to ef- 
fect this expansion. A front view of the 
disk is shown in Fig. 2. The main body 
casting, which is presented in section in the 
drawing, is screwed to the face plate of the 
lathe, the projecting part, G, fitting into the 
hole in the face plate and serving as a guide 
in setting the mandrel. Cylinder A slides 
freely inside of the main casting, but is 
feathered to prevent it from turning. One 
end of this cylinder is cone-shaped; the taper 
corresponding with that of the expansion 
plate. A sleeve, C, fits loosely over the stud 
bolt, D, and screws into the cone and is held 
in position by the nut, F. 

To go through the operation, the ring is 
placed around the expansion disk, the sleeve, 
C, screwed sufficiently tight with the fingers 
to hold the ring, while it is set true by run- 
ning the lathe and holding the blunt end of 
the tool to the face of the work. The sleeve 
and nut, F, are then further tightened to 
hold the ring firmly. 








The frankness with which American machinery builders and 
manufacturers usually show their products and open their 
works to visitors calls out frequent comment from foreign 


- ' engineers which serves to bring out the contrast between dif- 


erent nationalities in this respect. We are not losers by show- 
ing others what we have, for in the very act of showing we 
may acquire a suggestion of improvement and a thing guarded 
and maintained secretly cannot grow as it would in the open 
air. Furthermore, one who is large-minded enough to show 
ee eee 
from others, 














demons 100. AMERICAN ENGINEER AND- RAILROAD JOURNAL. 808 








andiieiusenannt 





——S——— 
U. & W. PISTON DRILL. 


The drill shown in the accompanying engraving is that of the 
U. & W. Piston Air Drill, manufactured by the Columbus Pneu- 
matic Tool Company of Columbus, Ohio. It is of an entirely 
different design from other machines of this class, and em- 
bodies some novel and practical ideas. 

This machine is of the double-piston type, both pistons work- 





MIETZ & WEISS KEROSENE ENGINE. 





The fact that-kerosene is available everywhere at a low cost 
and has the necessary qualities of a good fuel with the high- 
est thermodynamic value, has opened a large field of useful- 
ness for the kerosene engine in isolated electric lighting plants 
and railroad pumping stations. 

Its ease of management, economy, and safety recommend it 

as a very desirable motor in places where the 












































U. & W. Piston Air Drill. 


ing through the medium of arms and cross-heads upon a sin- 
gle shaft, turning it with the power derived from both cylin- 
ders. In order to effect this concentration of power a gear 
is placed between the cross-heads, working in racks cut at the 
base of each. The successive strokes of the cross-heads move 
the ends of the arms up and down. The other ends of these 
arms encircle the shaft and have teeth interlocking those in 
clutehes, which, in turn, move along the shaft and engage 
lugs on it, thus revolving the shaft. The teeth of the arms 
and clutches never engage except on the forward stroke, or 
at the time of the upward movement of the end of the arm. 
As air enters the cylinders at the end of each stroke, it will 
be seen that the gear referred to above is of great importance, 
inasmuch as it is the medium of transmission of the power 
developed in the return stroke to the side on the forward or 
working stroke. 

Two valves and a shifter distribute the air. The auxiliary 
valve is set by the shifter in its movement up and down, and 
the main valve is set by air properly admitted by the aux- 
iliary. 

The points of superiority claimed for this tool are durabil- 
ity, capacity for doing work in close quarters, strength, light- 
ness, and the absence of the necessity of frequent oiling. 








It was once said by a Scotch university professor to a rather 
stupid student, “Mon (he spoke in his native Scotch), I can 
teach ye Latin and I can teach ye Greek, but common sense 
is beyond my power tae gi’ ye; if ye ha’e na that ye air to be 
pitied.” 





In describing the interesting water scoop for tenders on the 
Lake Shore & Michigan Southern, on page 345 of our November 
issue, we stated that the castings were of malleable iron. This 
is misleading, as a glance at the drawings will at once show. 
The drawings were made for cast iron parts, and we should 
have stated this fact, and also that malleable iren was con- 
sidered for future practice. This opportunity is taken to point 
again to the feature of this design whereby machine work on 
the jointed sections is avoided. 





steam engine is inconvenient for many rea- 
sons. It is true that in the modern steam en- 
gine as a power transmitting machine the 
chances for real improvement are very limited, 
but summing up all its necessaries as a prime 
mover, starting at the coal mine, or even at the 
coal yard, we have an entirely different situa- 
tion. The four-cycle single cylinder gas en- 
gine, receiving, as it does at its best, only one 
power impulse for every two revolutions of its 
shaft, is not the ideal electric light engine. 

The engine shown is of the two-cycle com- 
pression type, receiving a power impulse every 
revolution and provided with a sensitive gov- 
ernor maintaining the steady speed required for 
belted or direct coupled generators. A small 
pump operated and controlled by the governor 
injects the precise amount of kerosene (ordi- 
nary lamp oil) directly in the motor cylinder, 
where it vaporizes and mixes with air for com- 
bustion. 

The oil reservoir is placed at the side of. the 
engine frame and at a certain point in each 





Mietz & Weiss Kerosene Engine. 


revolution a partial vacuum is created in the. crank chamber 
and in the cylinder. This is sufficient to draw the necessary 
oil from the pipes and down past the sight holes which per- 
mit its proper regulation by the valves above. The oil for the 
crank drops into a groove on the top of the rod, whence it 
finds its way to the pin. The automatic oiling devices, it will 
be noted, are only operative when the engine is running; and’ 
when the engine is stopped they require no attention. When 
the engine is to be stopped ts of or 
the little finger which regulates the oll supply. 
Catalogues. and blue prints of this engine can be had by 
applying to August Mietz, 128-138 Mott street, New: York, 
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‘BOOKS AND PAMPHLETS. 





: Machine Tools.—The Hilles & Jones Company, Wilmington, 

Del., have-just issued a tasteful catalogue of machine tools 
for working plates, bars and structural shapes. Among the 
tools of large capacity illustrated are single and double punches 
and shears, coping and notching machines for I-bars, chan- 
nels and angles, railroad fish-plate punches and fish-plate 
notchers; also bending and straightening machines. The en- 
gravings are excellent half-tones and the work throughout is 
of high character. 





Westinghouse Railway Motors.—A pamphlet of 44 pages illus- 
trating and describing the Westinghouse standard types of 
railway motors has just been received. It presents a number of 
different designs which have been evolved in the 10 years’ ex- 
perience of the Westinghouse concern, to meet various condi- 
tions of service and equipment. Special attention has been 
given to the construction of the motors to avoid a difference 
of temperature rise in the tield and armature windings and the 
ventilated armature is carried to a high development. The 
pamphlet also contains illustrations of a few typical power 
stations, 





Bolt Threading Machinery.—Based upon the extensive and 
varied experience which the Webster & Perks Tool Company, 
of Springfield, Ohio, have had with all kinds of screws and 
bolts and many different makes of machines for manufacturing 
bolts, they are offering a line of solid die, automatic thread- 
ing machines which are very effective and simple in construc- 
tion. Their new catalogue on bolt threading machinery which 
has, just been received -illustrates and briefly describes their 
two spindle, rapid, direct, belted and one, two, four and six 
geared solid die automatic threading machines. This concern 
also manufactures grinding and polishing machinery, which is 
described and illustrated in a special pamphlet. This class of 
machinery is growing constantly in importance. 





Pneumatic Tools.—The Chicago Pneumatic: Tool Company has 
issued a new catalogue which is their Exposition Edition with 
a supplement. The exhibits of this company at Paris were 
very extensive and were composed of three separate exhibits. 
Their pneumatic tools and appliances, which were shown in 
direct application to practical work, in so far as possible, cov- 
ered all branches of industry. Among the many new and in- 
teresting appliances pictured in this book are pneumatic flue 
welders, reducers and expanders, car and locomotive jacks, 
cranes mounted on hand trucks for loading axles, timbers and 
car trucks, improved oil-rivet heaters and mud-ring riveters, 
and, of course, pneumatic hammers. The illustrations are.ex- 


cellent and the very brief descriptive matter accompanying the’ 


engravings is in English, French and German. 





Proceedings of the Rocky Mountain Railway Club, Denver, 
"Colorado, October, 1900.—This organization has in a very short 
time, about six months, been organized and brought to a state 
of efficiency which will place it among the successful and im- 
portant railway clubs which are doing so much for the im- 
provement of our railroads. The first copy of the proceedings 
to reach us contains diseussions upon the subjects of “‘Brown’s 
Discipline” and the delays to trains. Both are important and 
they indicate a broad view of the possibilities o. such an or- 
ganization on the part of the officers. We are in hearty sym- 
pathy with efforts to improve railroad practice through clubs of 
this kind. 





Steel Rails and Fastenings, Vol. II., 1900.—The Cambria 
Steél Company, Philadelphia, have just issued a book entitled 
“Steel ‘T-Rails and Fastenings.’’ This volume, which is num- 
her two, shows sections of T-rails and their joints, T-rail guards 
“and frog fillers; also gives in the form of tables, useful infor- 
mation regarding the materials used for track construction, 


eights per yard, nuniber of spikes, cross ties, splice bars and 
ee er eee Bee te Ore 


such as the number of tons of rails required per mile, of various — 


tothe ton.of-rails: The book also contains an extensive list 
of the different railways and the weight and section number 
of the rails used by each. The list shows that most of the 
roads have adopted as standard the “American Society of 
Civil Engineers” sections, to which about 7 per cent. of all 
rails made last year by American mills were rolled. 





The contents of the December Magazine Number of The Out- 
look are varied. Among the special articles will be found the 
fifth installment of the autobiography of Booker T. Washing- 
ton, called, “Up. From Slavery;’’ the final installment of Mr. 
Hamilton W. Mabie’s ‘“‘William Shakespeare: Poet, Dramatist 
and Man,” which has now been published by the Macmillans 
in sumptuous book form; elaborate articles reviewing the ablest 
books of the season in the departments of art, biography and 
fiction, with many portrait illustrations; and, most. prominent 
of all, a series of brief articles by such men as James Bryce, 
Henry van Dyke, Edward Everett Hale, President Hadley, of 
Yale, and half a dozen others, giving their opinions in reply to 
the question ‘“‘What Are the Greatest Books of the Century?” 
The Outlook Company, 287 Fourth Avenue, New York. 





Proceedings of The Master Car Builders’ Association, Thirty- 
fourth Anuual Convention, Held at Saratoga, June, 1900. 
Edited by the Secretary, Mr. J. W. Taylor, 667 Rookery, Chi- 
cago, Ill. 

This volume is uniform with those of the proceedings of this 
association for several years, and it appears with the customary 
promptness which the Secretary has taught us to expect. It 
contains the official record of the proceedings of the recent con- 
vention, the constitution and lists of officers and members and 
a complete set of the drawings of the standards and recom- 
mended practice of the association. These are put in most 
convenient form for reference. Our readers are familiar with 
the work of this association and know the value of the records. 
The subjects for next year, which we printed last month, prom- 
ise an unusually interesting convention next summer, with spe- 
cially inportant discussions. 





Air Brake Catechism. A Complete Study of the Air Brake 
Equipment, Including the Latest Devices and Inventions 
Used.. All Troubles and Peculiarities of the Air Brake and 
Practical Ways to Remedy Them. By Robert H. Blackall, 
Air Brake Instructor and Inspector, Westinghouse Air Brake 
Company. Illustrated. Published by Norman W. Henley & 
Co., 132 Nassau street, New York. Price, $1.60. 

This is the most satisfactory book upon the air brake. It is 
written by a practical expert who is familiar not only with 
the subject, but with methods of explaining it, and it is both 
convenient in form and moderate in price. It is not strange 
that it has. gone through twelve editions. We have printed 
notices of previous editrons and can add at this time that the 
work is kept strictly up to date. It is well adapted to the use 
of students and to men who use and maintain the air brake 
because of its clear and concise treatment of the entire subject. 
The engravings are clear enough, but with the exception of 
the folding plates they do not call for especially favorable 
comment. To one who desires to: know how the air brake oper- 
ates and how to maintain it or use it this book will be in- 
valuable. 





Freehand Perspective: For use in Manual Training Schools 
and-Colleges. By Victor T. Wilson, Instructor at Cornell 
University. Published by John Wiley & Sons, New York, 
1900. First Edition, 268 pages; illustrated. Price, $2.50. 
Those who have had instructional work in the crafts, whether 

as teacher in a technical school or as director of workmen in 

a shop, have felt the need of the ability to use the methods 

presented by Mr. V. T. Wilson in his treatise on Freehand Per- 

spective. While one might wish that the subject could be pre- 
sented: in a more concise form, in looking through the book he 


has difficulty in selecting a place where he would wish to 

prune. The arrangement is consecutive, and the illustrations — 
are sufficiently numerous, even for this subject, and are well 
chosen. Familiarity with the methods developed by the author 
‘would be undoubtedly of great value to the met Bs: 
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either to elucidate a mechanical drawing or as a memorandum, 
is-of constant recurrence. The treatment of the mathematical 
side of the subject develops all that is necessary of it in a 
simple manner, and the illustrative sketches are happily 
selected and well executed. 





Exhausters, Heaters and Engines.—The New York Blower 
Company, 39-41 Cortlandt street; New York, has just issued a 
very neat catalogue, illustrating and briefly describing their 
exhausters, sectional heaters and engines. This, their first 
catalogue, does not give a complete line of the products manu- 
factured by them, but is issued as a sort of introduction to the 
trade. Besides steel plate exhausters for exhausting air, smoke, 
gases or material of a granular, pulpy or fibrous character, 
they are building a complete line of heaters, blowers and en- 
gines, together with ventilating, drying and mechanical draft 
apparatus and appliances. These are built upon the most ap- 
proved and advanced lines: The exhausters, with the excep- 
tion of cast-iron bed plates, inlet and outlet rings and the 
heavy pedestals which support the running parts, are made 
throughout of steel plate, re-enforced by substantial wrought 
angle iron frames. This construction enables these machines 
to sustain without injury the sudden strains caused by knots, 
blocks, etc., passing through, which would quickly wreck the 
ordinary cast iron exhauster. A noteworthy feature of the 
catalogue is its clear line engravings with lettered dimensions 
and accompanying tables giving in inches the values of the in- 
dicated letters for a large number of sizes of exhausters. The 
catalogue should be in the hands of all users of this class of 
machines. 





“Atlantic Type Locomotives” is the title of pamphlet No. 20 
in the series entitled “Record of Recent Construction,” issued 
by the Baldwin Locomotive Works. This pamphlet surpasses 
in attractiveness all previous ones in this interesting series. 
This number is devoted to the “Atlantic Type” and it contains 
descriptions and records of a large number of engines by these 
builders, several of which have become world famous, for 
example, those hauling the Atlantic City Flyer of the Philadel- 
phia & Reading. The reason for the introduction of this type 
is stated in a quotation from the article by Mr. Edward Graf- 
strom, now Mechanical Engineer of the Atchison, Topeka & 
Santa Fe, in the American Engineer and Railroad Journal of 
May, 1900, which may be summed up as follows: This type 
permits of securing large steam making capacity without in- 
volving the use of six coupled wheels. The pamphlet contains 
excellent half-tone engravings of the locomotives, accompanied 
by perspective diagrams giving the leading dimensions and 
wheel base. Most valuable letters from motive power and oper- 
ating officers are included and they present the facts of experi- 
ence in mileage and performance. These are in both French and 
English. The public:.tion is wholly admirable and worthy. 





Baldwin Locomotive Works.—lIllustrated Catalogue of Nar- 
row-Gauge Locomotives. Especially Adapted to Gauges of 3 
ft. 6 in. or 1 Meter. This is a revised edition of the earlier 
catalogue of narrow-gauge locomotives by these builders. The 
book, which has 452 pages, opens with an elaborate history of 
the dwin Locomotive Works, in which their development 
to the present enormous establishment is traced. This is fol- 
lowed by general specifications of locomotives, physical tests 
of material and class designations. A number of tables of 
dimensions of locomotives, accompanied by full-page half-tone 
engravings, introduce the subject of the Vauclaim system of 
compounding, which is described in detail with engravings of 
the essential parts. The latter half of the work contains in- 
structions for cabling; also a series of diagrams of various 
types of locomotives. An elaborate series of illustrated plates 


with the parts numbered is included for the aid of those who - 


desire to order parts for repairs. The book will be very use- 


fal to those who uesire to investigate the Vauclain system 
_ to order locomotives of these types, and especially to those who 


already have them in service and who have occasion to order 
repair parts. << ene aieAnatipaseanatieNarlpeeriai ncaa 
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Messrs. Manning, Maxwell & Moore, New York, have just is- 


sued a 700-page illustrated imperial quarto catalogue of Ma- 
chine Tools and Their Attachments. It, illustrates only. metal 
and wood working machinery and their accessories. Owing to 


.the greatly increased scope of their business this firm finds it - 


advisable to separate these tools from what are termed “gen- 
eral supplies,”” which were all combined in previous catalogues. 
This leads to the compilation, now under way, of complete 
illustrated catalogues of railway, steamship, machinists’ and 
contractors’ tools and supplies, which will contain over 800 
pages of the size of the present volume. The catalogues of 
this firm cover so wide a field that one of them is a compen- 
dium of the present state of the art in its line. In this volume, 
as in previous ones, each illustration has a figure number for 
the purpose of ordering from the catalogue. The figure num- 
bers are intended to be used in preference to the names of the 
tools. The catalogue is also provided with a code by which 
telegraphic and cable communications may be greatly con- 
densed. For customers who find it more convenient to com- 
municate with branch offices, attention is called to’ the fact 
that they have a large store in Chicago, in charge of Mr. A. J. 
Babcock as manager, at 22, 24 and 26 South Canal Street, where 
there is carried a full and complete stock of the latest improved 
machine tools, ready for quick delivery; a large,office in Pitts- 
burg, at 1005 Park building, in charge of Mr Eobert A. Bole, 
and in Cleveland an office at 1620 Williamson building, in 
charge of Mr. F. B. Ward. In Néw York there are three large 
warehouses, outside of the commodious store, filled with ma- 
chinery for prompt delivery. It is impossible to present an 
idea of the catalogue under review better than to say that the 
wants of those requiring machinery of this general character 
will be found to be anticipated in its pages. It is a valuable 
book and represents a very large amount of labor. It has 
every appearance of having been carefuly compiled. Bach 
machine is concisely described and the chief dimensions and 


’ figures of capacity are included. 








EQUIPMENT AND MANUFACTURING NOTES. 





The Richmond Locomotive Works have received orders for 
six locomotive boilers from the Central Vermont Railway, and 


for one locomotive boiler from the Cincinnati Northern Rail- 
way. - 





The Boston Belting Company, 256 Devonshire Street, Boston, 
are distributing advertising blotters which are acceptable 
everywhere because they are really good ones and will absorb 


ink on either side. A set of them will be sent upon applica- 
tion. 





The Missouri Pacific Railway Company has placed an order 
with the American Car & Foundry Company for 500 low-floor 
furniture cars, which are to be equipped with the Shickle, 


Harrison & Howard Iron Company’s cast steel trucks and 
bolsters. 





The Boston & Maine Railroad and its connections lead direct 
to the great game regions of Maine and New Hampshire, and 
the publication which is issued by the Boston & Maine Passen- 
ger Department, Boston, known as “Fishing and Hunting,” 
describes how and where to shoot. Send for it; the cost is but a 
two-cent stamp. 





It is stated that the preferred stockholders of the Pratt & 


Whitney Company, which has been absorbed by the Niles- . 


Bement-Pond Company, will receive 70 per cent. in new pre- 
ferred stock and 30 per cent. in common. The Niles-Bement- 
Pond Company has declared a regular dividend of 1% per cent. 
on its preferred stock. 





The business of the New York Blower Company, heating and 
ventilating engineers, has developed to such a point as to 
necessitate opening a branch office in Chicago, which they have 
done in the Merchants’ Loan & Trust Building. This company 


now has offices in New York, Boston and Chicago, in addition © 


to the home office in Bucyrus, O. 





The National Car Coupler Company, of Chicago, has | o 
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by Mr. 8. A, Stevenson. This is found necessary on account of 
the increased volume of business in the Hinson coupler, the 
National steel platform and buffer and the Hinson draw-bar 
attachment. Mr. Stevenson has had a long railroad experience 
on the Wabash and other roads, and has a wide acquaintance 
among railroad men. 





The Richmond Lécomotive Works have just received an 
order from the Rio Grande Western Railway for five 28% and 
30 by 28-in. compound conso1idation locomotives, the principal 
dimensions of which are as follows: Drivers, 56 ins. in aiam- 
eter; total weight, 187,000 lbs.; weight on drivers, 170,000 Ibs.; 
firebox, 122 by 41 ins.; total wheel base, 24 ft. 6 ins.; driving 
wheel base, 16 ft. 3 ins.; tires, 3% ft. thick; driving axle jour- 
nals, 9 by 12 ins.; steam pressume, 185,000 Ibs. The tenders 
will carry 6,000 gallons of water. 





The Westinghouse Air Brake Company have received orders 
for their friction draft gear from the Baltimore & Ohio Rail- 
road for 7,500 new cars, 6,000 of which are now being built by 
the Pressed Steel Car Company, the other 1,500 being wooden 
cars ordered from the Pullman Company. They have also 
received orders for the draft-gear for 5,000 cars for the Penn- 
sylvania Railroad. Orders for 12,500 sets or 25,000 single gears 
from such roads as these constitute a strong endorsement which 
requires no comment. 





Mr, Jos. H. Williamson, who for nearly eighteen years has 
been the business manager of the Manufacturers Advertising 
Agency, New York City, announces that he has severed his 
relationship with that company to connect himself with the 
well-known Viennot Advertising Agency, 524 Walnut street, 
Philadelphia, as its business manager in the place of Mr. 
Thompson, resigned. Mr. Williamson will be glad to welcome 
his friends at the office in Philadelphia, or at the New York 
office of the Viennot Advertising Agency, 127 Duane street, 
Graham Building. 





To those who are considering the purchase of machinery or 
any system of mechanical appliances the Philadelphia Bourse 
offers unusual opportunities in its exhibition department, where 
facilities are provided for practical demonstrations of the work 
of machinery in operation. The Bourse, through its exhibition 
department, is an important machinery trade center and is 
kept in°close touch with progress through inquiries for all 
classes of machinery. On account of these inquiries for the 
builders of various classes of machinery, prices, etc., a bureau 
has been established where such information may at all times 
be had. The bureau has a free local telephone for the use of 
exhibitors and in the event of the absence of the exhibitor or 
his representative messages will be carefully attended to and 
considered confidential. Thus the Bourse is filling a long-felt 
want and is doing it in a way which is sure to be appreciated. 





Mr. James L. Taylor has been elected Third Vice-President of 
che Consolidated Railway, Electric Lighting & Equipment Com- 
pany. He was until recently the General European Agent of the 
Pennsylvania Railroad in London, and previously had a rail- 
road experience in this country, having served in prominent 
positions on the lines forming the Plant and Southern Railway 
Systems, before entering the service of the Pennsylvania. He 
is well and favorably known in this country as a railroad man, 
and during his residence abroad attained an enviable position 
in the social and railway world. He was president of the 
American Society in London and delegate to the International 
Railway Congresses in London and Paris. He was connected 
with the American Commissions at both the Brussels and Paris 
Bxpositions, and for his services at the first named he has the 
decoration of the Order of Leopold. Mr. Taylor’s election prom- 
ises to be a valuable addition to the organization of the Con- 
solidated Company. 





The American School of Correspondence, Boston, being situ- 
ated ih a large city which is a recognized educational and in- 
dustrial center, has many natural advantages in teaching the 
theory of the trades and engineering professions. Without 
leaving home or losing time from work, the student pursues a 


thorough course of study under the direction of able instruct- — 


ors, who are always ready and willing to assist him. Instruc- 
tion papers, prepared especially for teaching by mail, are fur- 
nished free. These papers, written -in clear and concise lan- 
guage, as free as possible from technicalities, are much su- 
perior to ordinary text-books on the subjects of which they 
treat. In addition, special information regarding any difficul- 
ties in their studies is furnished students without extra charge. 
It should be the ambition of every man to advance in his trade 
or profession. A mechanic with praetical experience supple- 
mented by theoretical education, can command a better posi- 
tion than a man without such an education. The result of 
long experience in teaching by mail show that no other method 


so fully meets the requirements of men who have but little 
time for study. 





NEW SHOPS OF THE LUNKENHEIMER COMPANY. 








The new machine shop building which the Lunkenheimer 
Company has just completed is situated on the block bounded 
by Tremont, Waverly and Lawnway Streets, Fairmount, Cin- 
cinnati. This building is 90 ft. wide by 170 ft. long, with two 
stories and basement and is built on the usual machine-shop 
gallery style of construction. There is a traveling crane 30 ft. 
wide which runs the full length of the building, leaving gal- 
leries on the second floor, on both sides, 30 ft. wide. The con- 
struction is of steel throughout and designed to safely carry 
a load of 300 Ibs. per square foot. This building was erected 
for the purpose of taking care of three important departments “ 
of the company, viz.: iron valves, injectors and safety valves. 
It is, strictly speaking, a model machine shop and is equipped 














New Machine Shop.—The Lunkenheimer Company. 


throughout with the very latest tools and appliances for pro- 
ducing the articles mentioned above. The steam plant consists 
of a 126-H. P. special Babcock & Wilcox boiler built for a safe 
working pressure of 400 Ibs. per square inch. In connection 
with this boiler there are a number of appliances for testing 
devices under steam, air and hydraulic pressure. The buildjng 
is lighted by electricity and the power is furnished by a 100- 
H. P. engine. The exterior of the building presents a very 
handsome appearance, being pressed brick throughout. The 
location is an excellent one for manufacturing, railroad facili- 
ties are ample, and a track spur from the C. H. & D. railroad 
leads to one side of the building. The erection of this building 
will not, in any way, reduce the building now occupied by the 
company on East Highth Street, Cincinnati, which will ‘here- 
after be entirely devoted to brass work. The company con- 
templates the erection of a large building on some other prop- 
erty which they own, which is adjacent to the new building, 
but it is not likely that this will be carried out for another year. 
By the erection of this new building the manufacturing facili- 
ties have been increased about 25 per cent. and employment is 
given to 100 men in addition to the force already operated, 
bringing the total force up to 600 hands, 
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